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SPECIFICATIONS 

TWO HORIZONTAL DIRECT-ACnSG COMPODND SCREW ENGINES 

FOE A 
T-WIIT-SORE-V7- -VESSEL 

OF 1,000 TONS DISPLACEMENT. 

Reference beiog bad to the accompanjiog drawiDgs forming part of 
tbese speciBcatioDB. 



GENERAL DESCRIPTION. 

Each engine will have a high and a low-pressure cylinder of 
46^ and 83} inches diameter respectively, and a stroke ofpiston 
of 36 inches. The number ot revolutions to be about 125 
when developing 4,250 indicated horse-power. 

The engines will be placed in separate water-tight compart- 
ments, and will be duplicates ; the low-pressure being forward 
of the high-pressure cylinder in the forward and aoaft it in 
the after compartment, the forward engine turning the star- 
board propeller. 

The cylinders, with their covers and ends, will be jacketed. 

RECEIVER AND THROTTLE. 

The receiver of each engine will consist of the passages and 
pipes connecting high-pressure and low-pressure valve-chests, 
and will be fitted with a safety-valve and a valve for admit- 
ting steam direct from the main steam-pipe. 
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Tlie seat of the engine stop-valve, which will l>e nsed aa a 
throttle, will be carried in the casing of each H. P. cyliniler; 
the stem will lead to the workiog platform and be fitted with 
a suitable hand-wheel. 

MAIN STEAM-VALVES AND VALVE-GEAR. 

The main steam-valves will be of the piston-type, one for 
each high-pressure and two for each low-pressure cylinder. 

The valves will be actuated by radial valve-gear, as shown 
in the drawings, and arranged to cut off steam between the 
limits of .25 and .66 of the stroke in the high-pressure, and 
between .50 and .66 in the low-pressure cylinders. 

PISTONS AMD RODS. 

Each piston will have a single rod which will he secured 
to a cross-head moving in self-lubricating guides, bolted to 
lues on the cylinder-casings at one cud and supported by a 
column at the other. 

CRANK-SHAFTS. 

Each crank-shafl will be a solid foi^ng made of steel, in 
two interchangeable sections, and with the necessary coupling 
discs forged on. The two sections will be bolted together 
with their cranks at right angles; and counterbalances will 
be fitted to crank-throws for use if required. 

AIR-1*UMP8. 

The air-pumj>s, one for each engine, will be inclined and 
double-acting. Each will deliver into a feetl-tank in engine- 
room, and be worked from a crank bolted to forward end of 
crnnk-shaft. 

CIRCULATISG-PU.Ml'S. 

The cireulating-pumiB, one for each engine, will be of the 
centrifugal tyjH', driven each by its engine direct ; and so ar- 
ranged as to be used for freeing thebil^a \ac5s»R,tJvv»R*sN5^. 



CRANK-SnAPT PIIJXJW-BLOCKS. 

The castings containing the crank-shaft bearings will be 
cast in one piece for each engine. They will be bolted to en- 
gine keelsons and stayed to cylinders by steel tie-rods. 

HOT WELL OR FEED-TANK. 

The air-pump of each engine will discharge into a feed-tank 
of boiler-iron placed directly over the air-pump delivery valves. 
Each tank will have a ca|>acity of about 300 gallons and will 
be partitioned to act as a filter. 

OONDENBEBS. 

The sheik of condensers will be cylindrical and built up of 
brass. The tubes will be of brass | inch diameter, and each 
condenser will have a cooling surface of about 7,636 square 
feet, measured on the outside of the tubes. 

The circulating-water will pass through one half the tubes 
and return through the remainder, theuce overboard through 
the outboard delivery- valves. 

The condensers will be located behind the engine cylinders, 
and will be supported on stanchions and otherwise well secured 
in the ship. 

Additionally, the condenser in forward engine-room will be 
fitted witi) a straight-way stop-valve in exhaust and air-pump 
induction-pipes, for closing the communication between con- 
denser and its exhaust-pipe and air-pump, when the condenser 
is used for auxiliary purposes. 

MAIN FEED-PDMP8. 
There will be two vertical duplex pumps, located, one in the 
forward fire-room of after boiler compartment, and the other 
in after fire-room of forward boiler compartment, and both on 
the port side of the vessel. Their suction-pipes will connect 
to feed-tanks and forward condenser; and they will deliver 
water through check-valves on any of the boile.'K. %.^ «eS»!et. 
compartment. 
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AUXILIARY FEED-PL'MP«. 
The main feed-pumps will be duplicated for the auxiliary 
feed system. One of these pumps will be looited in the after 
fire-room of after boiler com))artment, and the other iu the 
■forward fire-room of forward boiler compartment, and both 
on the port side of the vessel. They will be connected for 
drawing water from feed-tanks, boilers, sea, and bilges; and 
will discharge into fire main, overboard, and through boiler 
<_' heck -valves. 

DISTILLER AND Pl'MI'. 

The distil ling-apparatus will be located in the engineer's 
work-aliop on berth-deck, and will consist of one or more 
evaporators and distillers capable of furnishing 3,000 pilous 
of potable water iu 24 hours. The pump for supplying the 
circulating water will have a capacity of a No. BB. Blake 
light service pump, and will draw its water from after fire- 
room sea-valve, and dischai^ through distillers and a valve 
on ship's side, forward, 

PEKD-PUMP FOB EVAPORATORS. 

There will be a steam-pump located in engineer's work- 
shop, on berth-deck, for feeding the eva[)orators. It will 
have a capacity equal to a Blake pressure-pump of No. Zero 
size, and will draw water from the sea and deliver through 
check-valves on the evaporatoi-s. 

TURNING-EKGINES, 1IIIX;E AND FIBE-PUMP. 

There will be a pair of turning-engines for turning the 
shafting in port, located in the after engine-room, and work- 
ing through a shaft, and worra^earing on suitable wheels on 
engine-shafts. Sliding clutches on the shaft of turning-engines 
will be fitted for disconnecting them from main shafting. 

The cylinders of the turning-engines will be connected by 
yoke connections to water-cylinders below, which will Iw con- 
nected to draw from the bilge and sea, and dischar^ tb.c<»is^ 
fire-main and overboard. 
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PROPELLERS, 



The propellers are to be of adjustable pitch, three-bladed, 
right and left-haaded respectively, of about 15 feet diameter, 
and will be made of maDganese bronze. 



There will be six borizontal tubular boilers of open hearth 
steel, with return-tubes above the fumaoes, containing an 
aggregate grate surface of 690 square feet and a heating sur- 
lace of 20,€40 square feet. 

Four of these will be double-ended and two single-ended. 
They will be located forward of the engines in two separate 
water-tight compartments. 

Two double-ended and two single-ended boilers will be 
arranged in tlie after comjiartment, and two double-ended 
boilers in the forward compartment. 

The fire-rooms will be four in number, arranged athwart- 
ships, two in each compartment. 

The double-ended boilers will be 17.5 feet long, and the 
single-ended boilers 9^ feet long. Each will have a diameter 
of 14 feet, and contain six and three furnaces respectively. 

SMOKE-PIPES, 

There will \>e two fixed smoke-pipes of oval cross-section, 
the tops of which will be at least 60 feet above the level of 
the upper grates. 

The forward pipe will have an area of 39 square feet, and 
the after one 58^ square feet. 

BLOWERS. 

There will be eight blowers located, two in each fire-room, 
each driven by a pair of engines, and of the following capaci- 
ties per minute: 

After fire-room, after compartment, two of 13,000 feet 
each; forward fire-room, after compartment^ twQ ciS *lSi§P*i 
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feet each; forward fire-room, forward compartment, two of 
13,000 feet each ; after fire-room, forward compartment, two 
of 13,000 feet each. 

All blowers must l)e able to deliver the above quantities of 
air into the air-tight fire-rooms under a pressure of 4 inches 
of "water. ' 

DETAILED DESCRIPTION OF ENGINES, SHAFT- 

ING, PROPELLERS, BOILERS, 

VALVES, PUMPS, &v. 

CYLINDER-CASINGS. 

The cylinder-casings, which will include the steam and 
exhaust |>orts and i>assages, inboard heads, valve-chests, stop- 
valve seats, and sole-plates, are to be of cast-iron. 

The Gisings for the high-pressure cylinders will be 52J 
inches diameter inside, and 1 J inches thick. Those for the 
low-pressure cylinders will be 89 J inches diameter inside, and 
1:^ inches thick; and the metal in the steam-chests will be 
1 inch thick. The casings will be fittc^l with linings of hard 
cast-iron; and an annular space of Ijj inches will \ye left for 
the jacket si)ace betwtHiu casing and liner. 

RECEIVERS. 

The receivers will consist of the spaces between high-press- 
ure and low-pressure piston-valves and their connecting pipes. 
There will \ye two copjKjr pipes, of 17 inches internal diameter 
each, connecting eacli high-pn^sure exhaust-nozzle with the 
steam-chest of low-[)ressure cylinder. Each pipe will be fitted 
with a butterfly governor- valve and an expansion joint, as 
shown in drawings; will have face<l composition flanges not 
less than 3 inches wide; and will Ikj secured in place y 
wrought-iron bolts and nuts; through-l)olts Injing used where 
practicable. 

A c()[)per pi[)e of 4 inches diameter, with composition valve, 
will connect each receiver with main steam-pipe; the wheel 
on the valve to be ojierated from the working-platioim. 



A spring safety-valve with nickel seat, having an opt-ning 
of 3 inches diameter and weiglit«l to 40 pounds per square 
inch abos'e the atmosphere, will be fitted to eacli receiver. 

The cylinder-casings and covers after being placed in the 
ship are to be covered with non-conducting material, and 
neatly lagged with bluck walnut, removable where directed. 



SOLE-PLATES. 

The cj'linder-casings will rest upon legs having sole plates 
well-ribbed cast on them, and of the same length as the 
casings. They will be 21 and 12 inches wide fur the high- 
pressure cylinders; 21 and 30 inches wide for the low-pressure 
cylinders; and face«l If inches thick. The distance from axis of 
(flinders to face of sole-plates to be 50 inclies ; and the hori- 
zontal distance between axis of high-pressure and low-press- 
ure cylinders will be 80 inches. 



Cl^I.tSDER-LIKINGS. 

The cylinder-linings will be made of cast-iron as hard as 
tools can work. They will be 1^ inches thick, and made 
with facings and flanges accurately fitted into and secured to 
the casings, as shown in the drawings. They are to be 
smoothly aud accurately bored to a diameter of 4ti^ inches for 
the high-pressure and 83J inches for the low-pressure cylin- 
ders; and of a suitable length for a stroke of 36 inches. The 
jacket siraces will l»e 36 inches long and 1^ inches wide; and 
there will be [lacking s[>acc9 at the ontl>oard ends 2 indies 
wide and 3 inches long. 

The linings will be sccurctl in place by bolts passing 
through the cylindcr-h cads, with mitsun the outside, the Joint 
at inlMiard end of each cylinder being made tight by a copper- 
grommut under the flange. A copiwr-wirc or grommet with 
follower and I)olts will likewif« l>e use<l for packing the 
expansion joints ut the outboard ends of cylinder linings. 



1} inches thick. The inboard-covers will contain ihe valve- 
Etem stuffing-box&i, the bushings and glands being of com- 
position. The packingspaces will be 1 inch wide and 7 inches 
deep; andfitted foreithermetallicorordinarypacking. Both 
aboard and outboard -covers will have projepting from tiieir 
nner surfaces, suitable guides bushed with brass, for sustain- 
ng tlie weight of the valves. The covers will be secure*! in 
place bj 1^-inch bolts spaced not over 6 inches apart and with 
finished wrought-iron nuts. Suitable bosses will be cast on 
the up]>er snrfac(« of steam-chests, directly over each steam- 
port, for the attachment of approved oil cups, 

VAI,VE-8EATS. 

Valve-scats or liners will be made of cast-steel of the tough- 
est quality combined with a suitable degree of hardness. 
They are to be 1 J inches in thickness, and will be secured as 
shown in drawings, and accurately bored in place to a diame- 
ter of 1 9 and 27 inches for the high and low-pressure cylinders 
respectively. 

STEAM-PORTS. 

The high -pressure cylinder steam-ports will be 3J inches, 
and the low-pressure 4f inches wide. There will be 12 di- 
agonal, alternating right and left, bridges in each high-pressure, 
and 16 in each low-pressure valve seat. All bridges are to be 
I inch wide. 

MAIN STEAM PISTON- VALVEK. 

The piston-valves of the high-pressure cylinders will be 
made of cast-iron, the thickness of metal in the body of the 
valve being J inch, and the central connecting trunks having 
an internal diameter of not less than 13 inches. 

The low-pressure piston-valves will be made of composition, 
9 inch thick in the body of the valve; and the connecting 
trunks will have an internal diameter of ivoi \r:^.'^\'*si "SSiX 
2. [22J2] 
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inches. The valves of botli liigh and low-pressure cylinders 
will have aist at either end a central boss with radial arms, 
for the attachment of the valves to their stems. 

Each end of all valves will be made steam-tight by two 
packing-rings of cast-iron, IJ x 1 inch in cross-section, cut 
obliquely and tongiied, and held in place" by a follower (of 
composition) and bolts (of wrought-iron). The distance pieces 
for se[>arating the packing-rings at each end of the valves will 
be made of cast-iron for the high-pressure and of composition 
for the low-pressure valves. 

MAI>' VALVE-STEMS. 

The valve-stems will be made of cast steel, 2 J inches diame- 
ter where they piiss through the valves and 4 inches diameter 
in the stufGng-boxes. The thread on each stem, where it is 
secured to the valve, will be raised above the body of the 
rod; and the stem will be secured in place by a nut on 
each si<]e of the cross-bar, the inner nut being of steel, and 
the outer one forme<l by a cast-iron sleeve 4 inches external 
diameter, which will be locked in place by a steel nut secured 
by a pin. This sleeve will travel in a composition bush- 
ing fitted in the inner projection of its outboard cover, and 
will be furnished with an approved lubricating device. Each 
valve-stem will be lightene<l by drilling a 2i-inch hole axially, 
in that jwrtion which has a diameter of 4 inches ; this hole 
being tappet] sufficiently deep for a steel bolt for connecting 
the valve-stem to its croas-head, to which it will be secured by 
two steel countersunk nuts with set screws. 

MAIN VAI.VE-STEM CROSS-HEADS. 

The valve-stem cross-heads will be made of steel. Each will 
be borefl to receive its viilve-stein, and counter-board for the 
recessed valve-stem nuts. 

The connections of cross-head to valve motion rock-shaft 
will l>e made by two links, as shown in tlic drawings, with 
conical ring bearings. 
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THROm.E ASD STOP-VALVES. 

Tiie main 8teara-throttle for each high-pressure cylinder 
will consist of a disc valve, 15 inches diameter of opening, 
dosing against the pressure in the steam-pipe; the seat 
will be carried in the cylinder casing, and the opening through 
the outside of casing will be closed by a finished cast-iron 
cover carrying the stuffing-box and gland. 

The stem will project horizontally, and be fitted with a 
finished wrought-iron wheel arranged as shown in the draw- 
ings. 

The valve-stem will be prevented from turning by a gib in 
the guide under tlie valve, which will fit a groove in the 
valve-sfem. 

VALVE-GEAR. 

The valve-gear is to be of tlie radial type, and to be so 
designed and constructed as to cut off steam between the limits 
of 0.25 and 0,66 of the stroke of the high-preaaure pistons, 
and 0.50 and 0.66 of the stroke of the low-pressure pistons. 

The cut-ofls of the high-pressure and low-pressure cylinders 
are to be capable of being adjusted from the working-platform 
independently of each other. 

The various functions of the valves must fall within the 
following limits, the fraction of the stroke being in ail cases 
cstimatcu from the beginning of the stroke : 

HIGIl-PREPSUBB VALVE LIMITS. 



! Not 
1 Earmkr 
Thas— 


KOT 

1 Latkr 
Than- 



MininiQiiimit-off ' 0.24 

Maximum ciit-oir. O.SH 

Exlmnst upeoing at miuinium <?ut-aR'. 0. TT 

Ejchaiiat ojieniug at maximnm cut-oil' 0.91 

fiirhaviMt ciosiug at minimnm cut-off. O.&l 

Exiiauit closing at mai^iinnm ciitofl'.. 0. 8» 




LOIV-PRESSDBE VALVE LIMITS. 



Not Not 

Than— Tham— 



Minitniim cut-olf 0,49 

Max imiim cut-oft' I 0.66 

Exhauat opeuing at minimum cut-off j 0. 91 

Exbaiiat oponing at maximam cut-olf 0.95 

ExhauHt closing at minimum cut-olf j 0.69 

Kxhauet clotting at maximum cut-u If. ' 0.80 



The angular poailioiis of the crank-arm when stenra is ad- 
mitted must be the same in all gears of forward motion, and 
must not be farther than 10 degrees from the dead-center, nor 
nearer than 7 d^rees. 

The width of the portK)pening for steam admission must 
I)e at least 3 inches at inaxirauni cut-otf, and ^ inch at mini- 
mum cutHjif for the high-preasure engine, and 3 inches and 
1 J inches respectively, i'or the low-pressure engine. 

The distribution of steam in backward gear must he such 
as to permit the engines to be reversed quickly and to run astern 
at full power. 

The eccentrics are to be forged from surap-iron or mild 
steel. Eacli eccentric is to be made iu two parts, securely 
fastened together l>y two mild steel bolts. They are to be truly 
bored to fit the shall, and to be secured to the same by steel 
feather-keys and set screws of apjiroved dimensions. They 
are to be truly turned to an eoceutricity of 3^ inches, and 
recessed at the sides to fit the flanges of the eccentric straps. 
Each eccentric is to be so keyed upon the shaft that wheu the 
crank of its engine is 8 d^rees behind either dead-center, the 
line of eccentricity will be at right angles to a line joining 
the center of the shaft and the fixed center of the radius-arm 
of the valve-gear. 
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Eacli eccentric-straji is to be in two parts, of cast-st<«I, with 
brass bushings seciircly fitted and truly turned to tit the 
eccentrics. The twii piirts to be firmly fastened t<^thcr by 
two bolts of mild steel with lock-nulB and keepers. The two 
parts of the strap to l»e separated by suitable l)rass chipping- 
pteces. A prolongntionof one])artof each ecceiitrio-strap will 
form the eccentric lever, and will carry two mild steel pins. 

Each of these pins to be surrounded by a hanlened steel 
thimble, which is to be prevonte<i from turning by suitable 
screw fastenings. One of these thimbles to form a journal 
to connect with the nidlus-link, ami the other witli the valve 
conueciing-rod. 

The movement of each valve is to be regnlated by a radius- 
arm and a radius-link. Each radius-arm is to be carried in 
adjustable bearings rising from the corresponding crank-shiift 
l>earlug. A pin on the free end of this radius-arm will carry 
the radius-link. Each radius-link will be carried at an inter- 
mediate point by the pin at the free end of tlie rudius-arra. 
One end of the radius-link will engage with the lower pin on the 
eccentric lever; the other end will be carried by a sua|)ension- 
link connecting with the reverHlng-arni. The reversing-arm 
is to be carried in bearings above the radius-arm ; and, at its 
back end, is to be formed into a sector with cut teetli eng-.ig- 
ing with a worm on the reversing-shaft. The reversing worm- 
shaft is to be carried in two bearings, the lower one being ar- 
ranged as a thrust-lieariDg, with approved adjustments. The 
valve connecting-rods will engage at one end with the corre- 
sponding pins in the eccentric-levers, and at the other end with 
arms on the valve-motion rock-shafts. The valve connecting- 
rods to have such en<ls that the lengths between centers may 
be adjuste<l as desired. The valve-motion rock-shafta to be 
carried in bearings bolted to the cylinder ca«ings. These rock- 
shafts are to have arms from which the motion will be commu- 
nicated to the valve-stems by links. 

The radius-links, suspension-links, valve connecting-rods, 
valve-motiou rock-shafts, valve-links, reversing worm-shafh, 
and valve-stems to be forged of mild steel; finished all over. 
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All joint-pins to be of steel, hardened and ground to true cir- 
cular, cylindrical surfaces. 

All working bearings to be of phosphor bronze. The 
housings of the bearings carrying the radius-arms, reversing 
arms, and reversing worm-shafts; also the radius-arms ana 
reversing arms, to be of cast-steel. The radius-links to be 
capable of adjustment so as to preserve a constant distance 
between the principal centers wlien taking np lost motion. 
Fixed trammels to be furnished, suitably protected from, in- 
jury, for setting the radius-link centers to their proper dis- 
lanoes; also for adjusting the i>osition of the fiscd center of 
the radius-arms. 

The valve-stems are to be marked and furnished with fixed 
trammels for setting ihe valves without removing the valve- 
chest bonnets. 

A spare set of phosphor bronze bearings to be furnished 
for all adjustable joints. 

The arms on the valve-motion rock -shafts are to l>e as 2 to 
3 in lengtli between centers, the longer arms being those to 
which the valve-links are attacheti ; the longer arms to be not 
less than 15 inches iKtween centers. 

Wipers carried by the npper ends of the eccentric levers are 
to furnish oil for lubricating the eccentrics, all moving con- 
nections with the eccentric- levers, and the connections of the 
r.idius-links with the radius-arma. These wipers to take oil 
from strips of webbing or other approved device, supplied by 
oU-cui>s suitably supjwrted, and oipable of adjustment so as to 
feed oil in all positions of the valve-gear, aud also so as to 
independently adjust the supply of oil to tlie various pai'tu. 

All the working parts of valve-gear to have approved auto- 
matic oiling devices capable of supplying sufficient lubrication 
while the engines are in operation, without waste of oil, and 
with an oil cajiacity for at least four hours running. 

All parts of the valve-gear to l>e suitably marked for con- 
venience of putting together properly when overhauling. 
The valve-goar to conform to sucli drawings as shall be fur- 
nished. 



REVEHSIKG-GEAIt. 

Each eugine will liave iiii independent reversing gear, each 
of which will consist of a double upright Invcrtetl cyliuder 
engi He, driving by bevel-toothed getiriog the reversing worm- 
shailt before mentioned. 

The revereing-engines will be properly bolted to lugs forged 
on the forwanl and after tie-rods of tlie engine-frames. 

The engines are to have cylinders of 5-inch bore, with 
4-inch stroke of piston. The cylinders and valve-chests to be 
in one casting of composition. The pistons and valves to be 
of composition, with approved pacljing. The valve-stems 
and piston-rods to be of phosphor bronze. The cylin<]ers to 
be carried on mild steel stanchions stepped in the reversing- 
eogiae bed-plate. These stancliions also carry the cross-head 
sliacs and the rock-shaft connected with the reversiug-hand- 
lever. The engines to have pielon-valves without lap or lead. 
Each valve to be worked bv an eccentric set at right angles to 
the crank of its engine. The reversing of each reveraiiig-en- 
gine to be effected by a jttston-valve bo constructed as to 
change the ports of tlie engine-valves from steam to exhaust, 
and vice versa. These valves to be worked by a ditlcrential 
screw-motion so constructed that the rcversing-engines shall 
follow the motion of the reversing-Iever. The reversing- lever 
to be conveniently situated on the working-platform, and to 
be fitted with a sjiring catch engaging in notches in a se<'tor; 
these notches being plainly marked fur the ahead and astera 
motions and for the various grades of expansion. 

The re versing-] ever sector to have stops to prevent tlie lever 
being thrown l>eyond the full ahead and astom positions. The 
reversing- levers to Ik; connected l>y the necessary rods and 
l)ell-<!ranks to the differential screw-motion of the reversing- 
cngiucs. Each reversing-engine to Imvc a tylindrical throttle- 
valve so constructed ihnt when st^^m is shut off from the en- 
gine the valve-chest shall be in oonuection with the atmos- 
phere. Each of these throttle- valves to be worked by an 
independent lever at the working-platform; the levers to 



have spring-caU'lies to hold tliem in full oi>en and shut iMsi- 
tions. There will also be a stop-valve in the pipe taking 
steiim to both reversinf; engiues, with such gear that the valve 
may be opened and shut I'roiu the working-platforiu while 
handling the reversing- lever. The reversing-engines to ex- 
haust into the feed-tank; the exhaugt-pi|>es to have no valves 
or cocks in them which can prevent a free exhaust. 

The shafts, connecting-rods, stanchions, pillow-block caps, 
all bolts, cross-heads ami cross-head slides to be of mild steel. 
Bearings to be of phosphor bronze. 

A shield of sheet brass of No. 16 B. W. G. will protect 
the back and ends of each revcrsing-engiue from water s[)at- 
tered by the cranks. The cylinders and valve-chests to Ije 
neatly cast and left unlagged. 

The reversing worm-shaft is to lie squared at tlie top, 
and a suitable box-wrench furnished for reversing by hand. 
Suitable stops to be fitted to prevent the reversing-arra being 
thrown over so far as to endanger any part of the mechanism. 

STBAM-GOV BRSOR, 

There will be au efficient governor of an approved tyjH', 
with all necessary connections, fitted to the governor-valves of 
each set of engines, for preventing racing in rough weather. 

CVLIKDER BEUEF-VALVES. 

There will be an automatic relief-valve, of not less than 5i 
inches diameter, locate<l near the bottom at each eud of each 
cylinder. These valves will be kept on their seats by spiral 
springs with approved method of adjustment. These springs 
to be long enough to allow the valves tu o|>en to their full 
extent without unduly increasing the load. The valves to be 
guided by loosely fitting wings. 

The springs arc to bear on shoulders on spindles which lit 
loosely in sockets recessed in the backs of the valves. Tiufje 
spindles to l>c so fitted that the valves can bo moved l>y tlie 
appliciition of a lever. The valves tu be fitted with casin^gj 



which will prevent danger of people being scalded by hot 
water from the pylinders, and prevent steam and water reach- 
ing the valve-springs. Suitable fnlcrnms to be on casing^i, for 
the application of levers for working the vnlve.'^. One lever to 
he furnished for each engine. A spare spring for each valve to 
be furnished. All springs to pass a satisfactory test, 

CYLINDER DRAIN-COCKS. 
There will be fitted to each end of each cylinder, as low as 
possible, a drain-<x)ck of approved design with 1 J inch ojten- 
ing. These cocks to have bottoms cast in their shells and to 
have 3tuttin?-boxps at large end. The shells to have set screws 
with conical poiats bearing against the bottoms of cocks to 
prevent setting fast. These cocks to be made of composition, 
and to be flanged, and bolted ta l)osses on cylinder casings or 
heads. The c-ocka on each cylinder to be ojKrated hy one 
lever at working platform. A pipe leading to hilg« is to be 
attached to each cock by a union-jutnt with conical bearing. 

UAIX-PI8TOK8. 

The pistoas will be made of composition with double shell 
well ribl)e<I. The thickness of the metal to be ^ inch; that 
around the eyes of the piston rods to he 1} inches thick. 
. Each piston will have two cast-iron wearing-rings, 5J inches 
wide, upon which it will rest, these rings to be so fitted that 
any part of the circumference can he adjusted to take the wear. 
The packing rings are to Iw } inch thick and 3 inches wide, 
one for each piston, and will be adjusted by steel springs of 
pn>|)er tension. The followers are to be of composition \^ 
inches thick, and secured in pLice by 12 and 24 wrought-irou 
bolts 1 J inches diameter for the higit and low-pressure pistons 
res])ectively. All core-holes are to be in the periphery of 
pistons, 

PISTON-RODS. 
The pislon-rods, one for each piston, will be made of steel' 
finished 7 J inches in diameter, and fitted and WK».^e\\»^'^*>"^ 
3. [2242J 
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by a composition countersuDk nut locknl in pusitiou. The 
rods will be screwed into the cross-heads and securely locked in 
place. 

CYLINDER TIE-RODS. 

Tlie lie-nids securing the cj'linders to pillow-block frames 
will be made of steel, turned to a diameter of 7^ inches, and 
each lightened by drilling a 4-inch hole axially through it. 
They will have T-heads forged on each end; and theforward 
and after tie-rod of each engine will have luga forged on them 
for the attachment of the reversing-engines. These rods will 
be secured to the pillow-blocks, by the crank-shaft bearing 
cap-bolts; and to the cylinders, by steel bolts of the same size 
as the cap-bolts, tapped into nuts pocketed in the cylinder- 
casings. 

PISTON-ROD STUFFING-BOXES, 

The piston-rod stuffing-boxes will be formed in the cylinder- 
heads, and will be fitted with composition bushings and glands. 
The packing-space will be If inches wide and 12 inches deep, 
and will be litted for an approved metallic packing. 

CROSS-HEADS. 

The cross-hea<Is are to be made of steel, finished all over, 
and fitted with composition-slippers 24 inches wide, 30 inches 
long, and J an inch thick, each secured in place by a flange and 
four wroughtriron bolts, as shown in drawing. The brasses 
for cross-head end of the connecting rods will be litted into 
cross-head, and will be 1^ inches thick, faced 12 inches long, 
and bored to a diameter of 9 inches. They will he chimp^ 
by a steel-cap secured by steel bolts 3J inches in diameter, 
fitted with loL-keil nuts. 

CItOSS-HEAD SLIDES. 

The cross-head slides or guides will l)e made of hard cast- 
iron, with an oil-gutter at each en<l. Tliey will have comQo- 
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sitioD backing-guides 6 inches wide, each secured by 4 wroiight- 
iron bolts 1 J inches diameter. The slides will be well secui-ed 
to the cyliuders at one end, and sup|H)rted and fixed at the 
other end on a column which will rest upon a keelson and be 
substantially fixct) to it. 

CONNECriNQ-HODS. 

The connecting-rods are to be made of steel, fintshe<l all 
over. They will be 72 inches long between centers, 7J inches 
diameter at cross-head end, and turned I0| inches at crank- 
pin end, which diameter will be reduced horizontally to 7J 
inches by planing. Each rod will be divided at its cross-head 
end, and have a pin 12 inches long and 9 inches diameter 
worked from the solid forging for the cross-head journal. 
This |>in will have a hole drilled axially from end to end, 1 
inch diameter. The caps for the crank-pin brasses will be 
made of steel, and will each l>e secured by two steel bolls 4f 
inches diameter fitted with steel collar nuts recessed into caps 
and secured by steel retaining screws. The end of each bolt 
where projecting through the nut to be re<luced to the diameter 
at bottom of threads; finished hcmtspherically,aud fitted with 
a split-pin. 

The brasses for crank-pins are to be 2 inches thick, and 
accurately fitled to pins and rods. 

CEAKK-SHAFTS. 

The crank-shaft for each set of engines will be made of 
steel, forged with solid webs and couplings, and in two inter- 
changeable sections, each 7 feet 7J inches long, which will be 
boltfd t<^ther with their cranks at right angles. 

The shafV-journals will be 13 inches diameter; the central 
journals tf inches long, each; and the forward and after 
journals each 22 inches long. The crank-shaft webs will be 8 
inches thick ; the crauk-pina 13 inches diameter and 20 inches 
long ; and the couplings 3 and 3^ inches thick and 26 inches 
diameter. The crank-pins and shaft-journals will have 4-inch 



holes drilled axially through them ; and the crank-pins will 
have rtuliiil holes extending to the surface of the pins, as 
shown in the drawings. 

All journals when finished will be tested and their accu- 
racy proved. 

A. crunk having a throw of 18 inches will be bolted to the 
flange on forward section of each shaft, for working tlie air- 
pump. 

CUAJJK-SHAPr AND CRANK-PI.t BRASSES. 

These brasses will be made in two parts, 2 inches in thickness, 
and bored 13 inches diameter. They will be fated to allow 
of am[)Ie end motion and to match the adjoining webs or 
eccentrics. The shaft-brasses will be bored in place; and 
will have a hole 2 inches in diameter in the center of each 
c:tp-brass through which the journal can be seen. Both shaft 
and crank-pin bras-ics will be scraped to accurately tit their 
journals. 

IIED-PLATES AND I'JLI^W-BIXJCKS. 

The bed-plates for pillow-blocks will each be made of cast- 
iron in one casting, or in duplicate parts divided at the center 
of its length, as may be determined. The bed-plate will 
carry the pedestals for crank-shaft bearings (four in number) 
for each set of engines. The bed-plates and pedestals will be 
cast hollow with walls 1 inch thick, the metal around the 
brasses not to be less than 3 inches thick. The bottom of 
bed-plates where they rest upon the keelsons wiU be faced If 
inches thick, and 6^ inches wide, and will Ire well ribbed 
to the walls of the bed-plate. The jaws of the bearings will 
be covered by finished cast-steel caps with a hand-hole in 
each. Thay will conform in width to the jaws and be secured 
to them, in each ca'se, by two steel bolts, 3 J inches diameter, 
which will also serve as retaining bolls for cylinder tie-rods. 
These bolts will Ixs fltte<1 with finished steel nuts secured by 
steel set-sci-ews. 



8UBFACE-C0SDI NSEM. 

Tlie Hiirfaes-coiKleiiser of eich engine will b« cvlindrjcal iii 
form ; built up of ^lieet brast ^ of au indi in thickness and 
amply stitfened by an^le and T-'''''g3, and witii composition 
flanges for the tnbe plates. 

The exhaust an'l dischargi-nozzlas and chambers for the 
circulating- water, with their covers, are fo be made of compo- 
sition as thin and light as is compatible with ample strength 
and stiflfne'S. The diameter of the two exhaust-openings and 
of the discharge-opening to air-pump will be iei|>eetively 
20 and 12 inches. The injection and delivery-openings for 
circulating water will be 15 inches in diameter. All flanges to 
be not I&*i than 3 inches wide. Au iiiternal pipe of -brass, 
perforated for wpraying the water, is to l>e fitted in each 
condenser for use as a salt-water feed; the i)i|)e to be 3 inches 
in diameter and to have a composition stop-valve attached 
connecting it to the circulating side of the condenser. 

Each condenser will contain 3,500 seamless, drawn, brass 
tut>es g of an inch outside diameter, and of No. 20 B. W. G. 
in thickness, spaced \^ of an inch between centers. The 
exposed condensing length of the tul)es will be 13 feet 4 inches, 
giving a total cooling surface of 7,636 square feet. 

The tubes in each condenser will be arranged in two divis- 
ions; the condensing water ])as8ing through one and returning 
through the other division to the outboard delivery-valve. 
The tiil>cs will Ije thoroughly tinned inside and out previous 
to the last drawing. 

The tube-plates will lie of brjiss IJ inches thick; bored or 
cored for the tubes, and eouutcr-bored \^ of an inch diameter 
and J of an inch deep ; the packing to be compressed by com- 
)X)sition glands screwed into the tube-plates and having a 
device for preventing the tubes from crawling. 

The tubes will be suitably supported by an approved system 
of composition diaphn^m auil deflecting plates in each 
condenser. 

Additionally, the condenser in the forward compartment 
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will be fitfeil with straightway- valves in its cylimler exhaust- 
pipes anil diacliaii^-pijie close to air-puniji, for closing all 
conimuuication with the main engine when the condenser is 
used for auxiliary purjHises ; the openings of these valves to 
be equal to the area of their resjiective pip<.s. 

The diaphragm in the cintiilating watcr-clianiber of each 
condenser will be fitted with a rectjingular hinged valve of 
coni[>nsition, having an oj)enIn;r of 16 hy 20 inches for allow- 
ing the water from tlio circnlating-jinmp to pass overboard 
directly when that pump is use<l for bilge pnr])ose8. This 
i;^lve will be operated by a lever for closing and secnriog it, 
when it is dasirahle tliat wattT shonid pass througli the tubes 
of the oonilenser. 

EXHAUST- PI PES. 

The exhuitst-pijK'S, two in number, counecilng oadi low- 

5)re6surc cylinder with condenser will be 20 inches internal 
liameter each, anil made of copper ; they will be fitted with 
ex [Mtnsion joints, and witli com |>nsition flanges, facet] 3 inches 
wide, rivett'd and brazed. The o[)cning in bottom of condenser 
for tiie dischai^ of water and vaimr, will Im' connected to the 
induction side of air-puni]t by a cop|>er-piiK( of 12 inches 
internal diameter with cttmijosition liangi«, faced 3 inches 
wide, riveted and brazeil. 

The auxiliary exhau»;t-mnin, where it passes through the 
engine compartments, will have a diameter of S inches, and 
will lie made of copjter. It will have in each engine c(m»i>art- 
uent two exhaust conncetions; one to the condenser and 
another to the engine- receiver, with suitable st<)p-valves for 
closing the (xmnectinns at will. All flanges will 1)C made of 
compof-ition, fac-ed not less than 3 inches wide, riveted anil 
brazed. 

AIlt-PL'MI'S. 

Each engine will have an inclined, donblc-acting air-pump 
21 inches diameter anil 36 inches stroke, which will be 
o(>cratcd by a crank Iwltcd to forwan.1 section of crank-shaft. 
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The pump-cylinders, valve-clieslii, covers, bonnets, and 
valve-seats will be made of composition. The cylinders will 
be li inches thick, and of sufficient length for a stroke of 36 
inches. The valve-chests will contain, at each end of the 
pump, valve-seats, properly faced, with 18 induction and 16 
delivery -valves of 5 J inches diameter of opening, arran|i;ed as 
shown in the drawings. The valves are to be made of bard 
rubber, and will be fitted with brass guards and volute springs 
of proper tension. The pump-pbtons will be made of compo- 
sitiou, with efficient metallic pocking. The pump-rods of 
each pump will be made of phosphor bronze, 3 inches diame- 
ter, secured in the piston by a composition collar-nnt accu- 
rately fitting the counter l>ore ; the nut to be well sealed and 
locked. The rod will pass through a stuffing-box of ample 
depth for either the ordinary or metallic packing, and will be 
screwed into its cross-head and securely locked. The cross- 
head will be made of steel and will carry the brasses for cross- 
bead end of connecting-rod, which will be secured by a cap 
and finished steel bolts and nnls, as shown in the drawings. 

The cross-head will travel in cast-iron guides bolted at one 
end to air-pump chamber, and supported and fixed at the 
other end to a column resting on and secured to engine keelson. 
The cross-head gibe to be of composition and adjustable for 
wear. 

The air-pump connecting-rods will be made of steel, with 
the pin at cross-heail end worked from the solid foi^ng; 
they will be 6 feet 8 inches long between centers, and will 
be finisbc<I with strap, gib, and key at the crank-pin ends. 
The brasses at this end will be bored 4 inches in diameter 
and faced 6 inches long, to fit the pin on engine-shaft. The 
cross-head brasses will be bored 3 inches diameter and 5f 
inches long, to fit the pin on cross-head end of rod. 

CI RCULATISG-PUMPS. 

The circulating-pumps, one in each engine com[>artment. 
will be of the centrifugal tyiw, made of composition, and of 
approved design ; each cajiable of discharging 10,0(X) gallons 
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of water per minute a^inst a head of 19 feet of water, and 
will have induction and disctiai^e ojtenings of 15 inches diam- 
eter. 

The pumps will be placed aa shown on the drawings; con- 
nected on the induction side to the injection- valves and to the 
bilge, and on the delivery aide to the condensers, with suit- 
able valves for governing the direction of the current either 
through tlic co'ndenser-tnbes or overboartl direct. 

The induction and delivery pii>es will he made of copper or 
brass, as may be required, of 15 inches diameter, with faced 
comiJosition flanges of 3 inches width, riveted and brazed on. 
Each pump will be operated by a special engine connected 
directly with it ; will take steam from both main and auxiliary 
steam-pii>es direct, and e:ihaust into the anxiliary exhaust- 
main. 

IXJECTION-VAI.VES. 

There will be an inji-ction- valve in each engine comjiart- 
ment, located as shown in the drawings. The chests, valves, 
seats, bonnets, glands, stems, and hand-wheels will be made of 
com[K>sition. Each valve will be faced with vulcanize<l rubl>er, 
and will cover an opening tlirough the seat, of 15 inches 
diameter. Each chest will have an opening of 15^ inches 
diameter, for attachment to ship's bottom, ami will have two 
15-inch diameter nozzles above the valve; one, for attachment 
to the oinnlnting-|mmp; and the Other, for attaching the bilge 
suction-pipe. A nuzzle of 7 inches diameter of opening will 
l)e formed in the casting connecting the injection- valve chest 
with bottom of ship for attachment of sen suction-pipes of 
auxiliary pum])s. 

ComjKwitiim strainers, perforatefl with ^ inch holes, equiva- 
lent in area to twice the area of valve-opening, will cover the 
o{>enings through ihc bottom of the ship. 

BILGE ISJECriON. 

A copper pipe of 15 inches internal diameter will connect 
the main injection valve-chest with the bilge-cistern in each 



eugine compartmeot. This pipe will have attached to it a 
compositiou non-return valve of 15 inches diameter of open- 
ing, which will be located in ejich conij»artment aa shown iu 
tlie drawings. 

OUTBOARD DELIVEBV-VALVES. 

Tlie chests, bonnets, scats, valven, stems, and glands of the 
outboard delivery-valvea will be made of Gomj>osition. The 
valves will be fitted as checks to o)>en by pressure from inside, 
and will be faced with vulcanizeid rubber, to cover openings 
through the seats, of 15 inches diameter. Each chest will 
have a nozzle of tj inches diameter, outside of the main valve, 
for bilge discharge of auxiliary pump^. In the forward en- 
gine compartment, this nozzle, as well as the T-inch nozzle on 
the injection valve-chest, will be closed by a composition plate 
securely Imlted with bolts and nuts of Tubin's metal. 

SEA-VALVE8. 

The sea-valves, through the bottom of ship, in the fire-rooms, 
will be of the following sizes. They will be made entirely of 
composition ; and those used for supply purposes to pumps will 
have composition gratings covering the openings tlirough ship, 
of at least twice the area of valve o)>ening^. 

One 5-inch valve in after fire-room of after compartment, 
between frames 57 and 58, 

Two 6J-tnch valves in forward fire-room of after compart- 
ment, between frames 48 and 49. 

Two 5J-inch valves in after fire-room of forward comiwrt- 
ment, between frames 42 and 43. 

One 5-inch valve in forward fire-room of forward compart- 
ment, between frames 37 and 38. 

One 64 and one 5^ inch valve will be fitted with strainers; 
and will l>e connected to the induction side of auxiliary feed 
pumps,tothedistilling-pump, and to tbefeeil-pump of evapo- 
rators. 

4. [2242] . . - 
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MACHINERY SPECIFICATIONS FOR U. S. S. NEWARK. 

ICRUI8ER NO. I.) 



Eucli Hir-iliict iH to b« su Qttetl tliat it cau b« eMily clotted from ftre- 
rooiii III I'use itt lilower in xtoppiMl. 

AHH-HOIHTM. 

From eftciL a«b-hoiitt, ou tlie iipiwr deck, a pKniisiieiit overlieart rail, 
snitably sii]>purteil, will l»ad to th« iiHurKiit aah-rliute on side of aliip. 
EUch of tlieae will be flttiHl witli a traveler uf aiinrov»d deaixu, with 
ftll ueceasary appliances for carryiDS the Bsti-bnincplB. At the t«p of 
eacb aitb-chiite adumping-hopper will lie Htte<l, bo arranged hm to fold 
up out of the way when not in use. Tlioaeh-lnicketaare U> be balanced 
dump-buckets with gear complete. All of the ush-hoisting and duiiip- 
ing-gear is to lie such that the linckels will not have to be lifli^ by 
band. A speaking-tntre will lead from top of each ash-hoist to Bre- 



A Hteam-gsnge in brans caae, with S-inch face, will lie attached to the 
iiiliiiry Bteain-iiipes in each eiigiDe-tonni and each lioilerHSompart- 
eiit; aW at wiiullaHH and steerinK.eiigine. 

Branches f^m auxiliary Hteaiii and exhaust-pipes will lead to the 
~ workshop, for attachment to sliop-eugine, and l>e closed 



;s 



vilt lie fitted ill all funiace-llnf 



A gauge lit approved pattern will lie Htted in each fire-ruom to show 
the excess of air-pressure over the presHure of the opeu atmosphere. 
A portable air-pressure gunge will also be supplied to each Hre-rooin, 
with cunncctions fur attaching it to the furnaces, uptakes, and where 
directed, tii measure the preAsure as compared with the nressnre in the 
Are-room. All of these gauges to indicate pressure in '■inches of 

A set of wrenches, fitting *II Duts in tlTe-rooms, is t« be supplied to 
each Hre-roum, placed in iron nicks. 
Fixed ttsnimels or gauges are tu lie S' 



One 61 and one 5J-inc'h valve will be used as blow-valves; 
and the two 5-inch valves will be used as bilge discharges from 
fire-room auxiliary-pumi»s, 

MAIX AND AUXILIARV FEED-PUMPS. 

There will be four vertical, duplex pumps; two in each 
boiler eompartnicut, located as shown iu the drawings, one 
in each fire-room. Thoae in the after ifrmfuirtment will 
have watcr-oyliuders of 6 inches diameter; those in the for- 
ward compartment 5| inches diameter; and all will have a 
stroke of 10 inches. The steam pistons will have an area 
twice that of their respective water pistons. The pump iii 
forwartl fire-room of after boiler compartniont and in after 
fire-n»om of forward boiler compartment, will be connected 
to fee(l-t;iuks, bottom of forward condenser, and boiler 
checks only; the others will l>e connected to draw from the 
feed-tanks, sea, bilges, and boilers; and to dischat^ into fire- 
main, boilers, and overboard ; the connection to boilers beine 
by a distinct set of pipes and checks independent of main feed 
system. 

TURSINO-EXGISES AND BILOE-PUMP, 

There will l»e a pair of engines having cylinders of 1 2 inches 
diameter anil a stroke of 8 inches, located in after engine com- 
partment, for turning the main engines in port; the shafting 
of these engines will c-arry worms, gearing iuto toothed wheels 
on pro]>cllor-sh lifting, and will have an approved disconnect- 
ing device. Tlie attachment of the steam pistons to crank- 
shaft will be made by a yoke connection, and a prolongation 
of the piston-rods below the yoke will connect to the pistons 
of water-(ylindei-s having a diameter of 81 inches; these water 
(^-lindors will be connected on the i-eceiving side to the sea- 
valvo on main iiijectiou and to the bilge, and will deliver 
through a nozzle on oiillxiard del ivory -valve and into fire- 
main. 



B\'APORATORS, DISTILLERS, AND THEIR PUMPS. 

The distilliQg-apparatiis will be located in the Engineer's 
work-shop on the berth-deck, and will cooBist of 2 evapora- 
tors and distillers of approved design, and of a capacity of 
1,500 gallons of potable water each, per 24 hours. 

The circulating pump will have a capacity equal to a No. 
BB Blake pump, and will take its eteani from auxiliary 
steam-pipe. The pump for supplying the evaporators will 
have a capacity equal to a No. BlaKO boiler feed-pump; 
will be counected by a branch pipe to the supply pipe of the 
circulating-pnmp, and will discharge into evaporators, through 
suitable check -valves. 

The circulating- water, after passing through the distillers, 
will go forward through a 3-inch copper pipe for use in flush- 
ing the heads; and a 2-inch branch from this pipe, with suit- 
able governing valves, will lead to otBcer's water-closets. 

A 3-inch copper pij)e fitted with suitable valves, will con- 
nect the discharge side of the circulating pump to the pipe 
leading forward to the heads, for use when, from any cause, 
the distillers are shut oft". 

The evaporators will be felted and lagged, and will be fitted 
(each) with a safety-valve, steam-gauge, glass water-gauge, 
salinometer pot, and blow-valve; the pipe from blow-valves 
to lead through the ship's side, or be connected to bottom blow- 
valve in after boiler compartment, as may be hereafter deter- 
mined. 

The distillers to be fitted with filters and with the pipes 
necessary for running the distilled water into the fresh water- 
tanks. 

rUMP-CYLIXDERS. 

The water-cj'linders of all steam-pump will be made of 
composition, and will be fitted with relief-valves connecting 
the receiving with the delivery side of pump, and suitably 
loaded for the service required in each case. All pumps will 
have screw check-val%-es in suction and delivery-pipes close. t<i 



pump-chambers, and stop-valves on both steam and exhaust- 
pipes. Al! suction-pipes leading to bilge, excepting those 
from the circulating pumps, are to be fitted with Macomb's 
bilge-strainers. The steam-cylinders of all pumps, blowers, 
and other auxiliary machinery, will have their exhaust-pas- 
sages connected to an eshaust-main, which will pass tlirough 
engine and fire-rooms. This main will be connected to both 
main condensers and to the receivers of both engines; will 
likewise have a discharge into the atmosphere, and will be 
furnished with the necessary valves for governing the direction 
of the exhaust. Additionally, the main feed-pum|)s will be 
supplied with means of turning their exhaust-steam into their 
feed suction-pipes. 

WORKING -PLATFORMS. 

Working-platforms, of corrugated wrought iron not over 
J of an inch in thickness, will be situated each side of bulk- 
head dividing engine-compartments, on a level about 2 feet 
above the center of crank-shafts, and will extend from about 
the center of the shaft to the throttle- valve. The gallery, 
which will extend around the engines on the same level as 
the working platform, will be made of wrought-iron ro«ls g 
inch square, spaced not over J of an inch apart. A foot- 
way about 2 feet wide, of corrugated wrought-iron not over 
^ of an inch in tlitcknera will lead around the engines on a 
level with the top of engine keelsons. All handles, levers, 
and connections for operating the engines will be conveniently 
arranged on the working-platforms, with the counters, revo- 
lution-indicator, clixsk, steam and vacuum-gauges in plain 
view, ladders will be provi<led as means of escape from 
engine-rooms when the water-tight doors are closed, and will 
be located as hereafter determined. The engine-room stair- 
way for ordinary use will be accessible from the l)erth-deck, 
through a door in engine-room hatch bulkhead, and will have 
its landing on the working platform in the forward engine- 
compartment. A door under this stairway will communicate 
with after engine compartment, and suitable footways will be 
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arranged for access to tlie moving |>arts of tlie niatliinery, 
litte<l, wliere i-equired, with brass Imnd-rails and finislieil 
wroHglit-iron staudiioiis. 

FEED WATER-TAKKS. 

A fe«l water-Utpk will be located in eacli engine-room, over 
ihe air-jiump, as ehowu in tlie drawings. These will l>e made 
of wrought iron not over \ of an inch in thickness, and 
will each have a capacity of about 300 gallons. Each tank 
will be fitted as a filter, and be provided with a vapor-pipe, a 
float-valve for preventing Rcceas of air to feed-pumps, an 
overflow-pipe, and a glass-gauge. 

A pi|>e of ample capacity will connect the tanks with each 
other, and will be furnishoi with a Btop-valve for making or 
closing communication between the tanks. A supply-pipe 
will k«d from these tanks to the main feed-pumps in tire- 
rooms. 

LIXE-SHAFTINO. 

The line-shaft of after-engine, connecting crank-sliaft to 
tl mist -seel ion of shafting, will be about 8J (eet long; 13 inches 
in diameter excepting for a length of 9 inches, where it will 
Irc 14 inches diameter to receive the kej-s for securing the 
jacking-wheels, as shown in drawings; with coupling-discs 26 
inches diameter and 3^ inches thick, forged on each end. The 
line-sliafling of forward-engine will consist of two sections; 
one of which will be the duplicate of that al)ove described, and 
the other will be alH>ut 20 feet 10 inches long; 13 inches 
fliameter, with conpling-dis*^ forged on each end, of the same 
diameter and thickness as above descril>ed. The different 
sections of line-shafUng will lie united to each other and to 
crank-shaftB by six steel bolts 2J inches diameter; and each 

Sir of coupling-<liRC6 will be fitted with a cross-koy of steel 
into grooves slotted on their faces. 

All sections of line-shafting will be made of steel; and will 
have n hole 4 inches in diameter, drilled through them axtally. 
All shafting wliere it jmsses through water-tight bulkheads 
will Ik i>rovid«l with stuffing-boxes. 




THRUST-SHAFTIXG. 

The thrust sections of shaftinp, one for eacli engine, will be 
about 9 feet long, 13 inches dmmeter, with a connling-<lis(! 
forged on forwant end 26 inches diameter and 3J inc}ies thick. 
The after end will be enlarged and made with a socket, bored 
24 incites deep and tapering from 13 to 12 inches diumetcr, 
with suitable flanges ior the coupling-lwlts which tsike the 
thnist or pull when backing. 

P!)aeh shaft will have 15 raised collars fur taking the thrust, 
1 J inches thick, excepting the end collars, which will be 1 j 
inches thick, and HU inches outside diameter, with spaces of 
1| inches lietween them. 

The shafts will be made of steel and will have a 4-incb bole 
drille<l through them axially. 

J-HOPKLI-Fll-SIIAFTIKO. 

The pro|)cl!er-shafting will l)e made of steel, in one length 
for each engine, and will have a diameter of 1 3 inches and a 
length of about 63 feet, the actual length to be taken from the 
ship. 

Each inboard end of projioller-shafting will have; a couj)- 
ling-disc screwed on for uniting it to the thrust-section of 
shafting. This coupling-disc will have a diameter of 27J 
inches, a thickness of 4 inches, and will !« secured to thnist- 
shafl by six steel bolts 2^^ inches diameter. 

The shaft forward of this coupling-disc will be tapered to 
match the socket in after end of thrust-shafting, in which it 
will Im: secured by two feather keys. The after ends of shafts 
will be turned taiwring to fit the propeller hubs, in which 
thev will be secured by feather-keys of ample section, the 
backing-thrust being taken in each case by a closed eomi>osi- 
tion nut on the end of shaft. 

The propeller-shafting will be cci\ered by a water-tight 
brass rasing, extending from 3 inches altaft the conpltng-discs 
to 3 iaches within the hul>s uf the pro|>eIlers. This easing 
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will be finished J an inch in tliickiiess, except wbere it rests 
in bearings, where it will be | of an inch thick. 

All lengths of propeller-shafting will havr a hole 4 inches 
in diameter dril^sd axially through them. 

PfiOPELLEIiS. 

The propellers will be made of manganese bronze; they 
will have a diameter of about 15 feet, will be adjustable as 
regards pitch and will turn outward in for\vard motion. 

STERN-PIPES AND OUTSIDE-BEA EING8. 

The stern-pipes and outside bearings will have oompositioa 
bushings, divided in halves and fitted with lignumvitae staves^ 
the beatings to be not less than 48 inches long, with proper 
flanges for securing them in position. 

STERK-PIPE 8TUPPIKQ-BOXE8. 

The stern-pipe etufiing-bozes will be made of composition 
with a packing space of 1 inch in width and 7 inches in depth. 
The followers will be made of composition in two parts with 
a space of 1 ^ inches between them. 

The stufling-boxes will be bolted to the flanges of the stera- 
lipe, and the followers secured in place by bolts and nuts of 
''obin's metal. 

THriUST-BI/X;K8 ASI) BEARIXGS. 

The thrust-blocks arc to be of cast-iron, made for a circu- 
lation of water through them, and fitt«d with composition 
thrust-rings 1| inches thick, arranged to match the rings and 
grooves of the shafts ; the rings will be prevented from turn- 
ing in their seats by chocks secured by the caps. The caps 
will bo made with lugs locking into the blocks and will be 
fitted with ample oil and grense-cu[H with hinged covers and 
with tubes and wick-holdere for each ring. 
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Four wrouglit-iron bolts of 1 j iuc)ios dlnmcter will secure 
the caps to tlie thriist-l docks. 

The thrust-blocks will rest on fouudations, built in the 
ship to which they will be secured in each case by 4 bolts 2J 
inches in diameter, and will be likewise fitted with keys for 
adjustment in any required direction. 

LIXE-SHAFT PILIXIW-BI.OCKS AST* HEARINGS. 

There will be a line-sliaft pillow-block, and bearing in each 
shaft-tunnel as shown in the drawings, secured in the same 
manner as the thruat-l taring blocks, and having a length of at 
least 18 inches. The blocks and ca|is will be made of cast- 
iron, nudwill be provide*! with ample grease and oil-cuj>s, fitted 
with tubes and wick-holders. 

SPEING-BEAIilXU. 

The length of line-shafting of forward -engine wliere it 
passes through after-engine compartment will be siipiwrted 
from the center engine keelson by a spring- bearing having a 
length of at least 15 inches. 

JACKINO OB TUBSISQ WHEELS. 

There will Iw a cast-iron wheel of about 44 inches diameter 
and 4 inches face, with teeth for meshing into the worms on 
shaft of the turning-engines, fitted to the Tine-shafting of each 
engine and located as shown in the drawings. 

These wheels will be made iu halves, securely l>oIte<l to- 
gether and se<'ured to their rcsi>cctive shafts by keys of ample 
suction for titking the stress of the turning-engines. 

i)i.=ESGAGrxf;-coupr.isGS and frictiox-wiieels. 

The coupling discs securing the lino to the thriLst-sections 

of shafting will be boltetl together in each case by six accurately 

fitting ta|)ered Imlta of i^tecl of sit least 2^ inches diameter sit 

their smallest end. 



Each after-disc will liave keyed upon it the frictioii-wlieel 
for holding the propeller when it is desirable to connect or dis- 
connct't the eugines, and will be fitted with the requisite con- 
nections for reudering it complete in every respect. 

WATER-PIPES. 

Seamless brass water-pipes 4 inches in diameter are to be 
fitted in each engine-room, and are to have two sea-connec- 
tions each ; two branches of not less than 1^ inches diameter 
each, will extend to each main-shaft and crank-pin bearing; 
two branches of I inch diaineter to euch cros^head, and one 
branch 1 inch diameter to each eccentric. Also two 1-inch 
branches, to be secured into each main pillow-block, with holes 
leading through brasses to tops of journals. 

A seamless brass water-pipe of two indies diameter will he 
fitted in each shaft-alley and will be supplied with water in 
each case by a 2-inch composition valveon the bottom or side 
of the si lip. 

Branches from these pipes will lead as follows: One 
1-inch pipe for circulating water through each thrust pillow- 
block ; two branches 1 inch diameter to each th rust- t>ea ring, 
and one 1-inch brancli to each liue-shaft bearing. 

All branch water-pipes will be fitted with cocks or valves 
for regulating the supply of water to bearings. 

JOUHNAL- BOXES. 
All journals or moviug parts of iron or steel are to run in 
composition boxes; the crank-pin and crank-shaft boxes to be 
lined with an approved anti-friction metal. 

INDICATOR-FrrriXClS AND MOTIONS. 

Indicator-connections for each end of each steam -cylinder 
and air-pump are to be fitted as near as possible to the bore 
of their cylinders, and so located as to l« easily ac<wssible. 
The indicator motions are to l>e so designed as to give the in- 
dicator-barrel a motion coincident with that of the piston, 
5. [22J2] 



BEVOLUTION-INDICATORS. 



Ue volution-indicators showing on suitable dials the s])eed 
and direction of the engines arc to be place*) in eacli engine- 
room, and snital)le diala for sliowing in which direction the 
engines arc turning, arc to Ite placed in such part of the ship, 
on deck, as may l>e required. 



Each crank-pin will be fitted with a centrifugal oiling de- 
vice, as well as a telescopic or wiping arrangement, Imtli to be 
of approved design. All crank-shaft bearings will have ample 
oil-cups with hinged covers, tubes, and wick-holders, and so 
arranged that the amount of oil passing down each tube to 
the journals can l>e seen and regulated. 

All other joints or moving parts not otherwise referred to, 
and especially the cross-head slides and valve-gear, are to have 
finished brasa automatic oiling-gear of approved design. 

Gach valve-chest is to have two properly finiehed brass globe 
or pump oil-cu|)s with the necessary valves or cocks. 

There will also be fitted to each main steam-pipe, close to 
the steam-chest, a Seibert eight-feed oit-cup of two quarts 
ca|tacity, with ample condensing surface on its stand-pipe. 
All fixed bearings will have drip-cups cast on where possible; 
otherwise, tlicy will be made of cast brass and properly fitted. 
All such cups will have drain-pii)es and cocks of at least 
J inch diameter, which can be used while the engines are in 
o])eration. All moving bearings to have drip-cups or pans of 
sheet brass where required. 



HOLES THROCGU SHIP. 

All holes through the ship, in engine department, are to l)e 
covered with cocks or valves on the inside, and will be fitted 
with zinc protecting rings, if required. 



PUMP CONNECTIONS TO FIHE-MAIN. 

The pumps in after engine compartment and in forward 
and afiter fire-rooms, will each have a dischai^e-pipe with 
straight-way stop-valve connecting it with the fire-main on 
bertli-deck, and a branch from each discharge-pipe near the 
pump will be fitted with standard hose connection and 
straight- way stop-valve, 

EYE-BOLTS. 

Wrought-iron bolts and traveler-bars will be located and 
secured wherever required for lifting different parts of the 
machinery, and particularly the covers of cylinders and valve- 
chests, air and circulating-pumps, condenser-bonnets, connect- 
ing rods, and caps of crank-iliaft, line and thrust-shaft bearings. 

SECUBING EKOINES IN SHIP. 

The engines will he adjusted and lined upon tlie engine- 
keelsona by means of wooden wedges driven from both sides - 
of the bearing-surfaces ; and when accurately in line, the spaces 
around holding-down bolts between sole-plates and keelsons 
will be filled by accurately fitting wrought-iron horse-shoe 
washers, upon which the holding-down bolts will be set up 
and locked in place. 

STEERING-ENGINE. 

A steering-engine of the Williamson type will be supplied, 
and fitted where shown on the plans. It should be of the 
latest type, to work by liand or steam power, and of sufficient 
power to put the rudder from amidships to hard over in 12 
seconds when the vessel is going ahead at the rate of IS knots 
per hour. The engine contractors will fit and secure the 
engine, supply the steering-wheels directly attached to it, 
make the steam and exliaust connections, and supply and fit 
the whole main shaft and sprocket-wheel ; but all dect-'«t«a'a. 



and all roils ami gear for actuating the valves from tlie Jeck, 
are to be fitted by the hull contractors, who will also cut all 
holes in the decks and bulkiicads for securing the engine and 
running the shaft, &c. Where the shaft passes through bulk- 
heads, nrass stuffiiig-lioxes will be fitted water-tight. All 
journals are to be in brass bearings, and fitted with self-feeiling 
oil-cui>s. 

STEAM-M'IKDLASS AND CAPSTAN, 

A steam-windlass of approveil jiattern, suitable for 2^-iiich 
chain, will be supplied and fitted. It will l>e located ou the 
main deck, under the forecastle, where t-hown on the plans of 
the hull, and wilt have a capstau atta:;hment on the deck 
above. Both ca)>stan aiitl windlass should work by either 
hand or steam -|>ower. The steam-cylinders, which should be 
of sufficient size to raise 1>oth anchors at ouce at tlie rate of 
6 fathoms per minute, with steam pressure of SO pounds by 
gauge, must have reversing-j^ear, and be located upon the 
main deck. S'.eam and exhaust connections will be made, 
and all fittings, cnpstan bars, and spare parts supplied complete. 

The contractors for the hull will make all holes intlie decks 
for securing the windlass and cajtstan, an<) will stow the fit- 
tings, &c, 

DUAIX-PIPES. 

All receptacles where condensed steam is likely to accumu- 
late will be provided with di-ain-pipcs and cotrks of ample 
capacity, leading to automatic traps, whioh will dischat^ into 
feed Links. Bye-pass pi)>es will be fitted to all traps, to 
allow a {>assagc of water while overhauling traym. 

Drain-pipes from safety-valves to be connected at least 
J inch l>elow the level of valve-.seats. 

IIOII.ER.S AM> ATTACHMENTS. 

There are to he four double-endeii boilers of 14 feet diame- 
ter and 17 feet 6 inches length over heads, and two single- 
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ended boilere 14 feet in diameter and 9 feet 3 inches length 
over heads, with return-tubes over the furnaces. 

They are to be placed fore and aft in the vessel, and in two 
water-tight compartments; two double-ended and two single- 
ended boilers in the after compartment and two double-ended 
boilers in the forward compartment, with two fire-rooras in 
each compartment as shown in drawings. 

The boilers are to carry a working-pressure of 100 pounds 
per square inch above the atmosphere. 

There are to be two fixed smoke-pipes in a vertical plane over 
the keel, one for the boilers of eacli compartment, located as 
shown in the drawings. 

The boilers are to ba constructed of open hearth steel. 

All plates are to be planed on their edges, thoroughly 
calked on the inside and out wherever accessible. 

Butt-jointed seams are to be covered with straps. All rivet 
holes are to be either drilled to full size or to be punched ^ 
inch small and reamed in place to proper size. 

GRATE-SURFACE. 

There will be three furnaces in each single-ended and six in 
each double-ended boiler, making 30 in all. 

Each furnace will have a grate 42J inches wide and 6 feet 
f> inches long, 23 feet in area, making a total grate-surface of 
690 square feet in the six boilers. 

FURNACES. 

The furnaces are to be of the best steel, welded at joints 
and corrugated; they are to be 42 J inches in diameter inside 
of corrugation and ^ of an inch thick. They are to bo 
single riveted at their junctions with front-heads and combus- 
tion-chambers. 

GRATE-BARS. 

The grate-bars to be of wrought-iron, in one length, of ap- 
proved pattern. They will be arranged to be s»IyJ^<^\n. Vs^ 



proper tools at front enil ; these tools to be furuishecl. The 
furnace fronts, bridge A\'alls, and bearers to !« projwrly fitted 
to support tlie bare. 



The bridge walls will be made of A-inoh plate-iron bent to 
form aud secnre<l by angle-irons. Fire-brick will protect 
these plates from the action of the fire. 



The shells are to be made of plates ^ of an inch thick ; the 
iougitudioal joints to W donble-s trapped and treble-riveted 
each side of seams, the proportions of joints to be as directed. 
The circular joints to be single-strapped and double-riveted. 
The shells will depart from a circular form at each end on top, 
where ihey will be rounded to quadrants, the radius of which 
is 34 inches. The back end of the single-endeti boilers at the 
bottom t» be slanted as shown in the drawings. 

TUBE-SHEETS AND HEADS. 

The back and fr<int tube-sheets will each be drilled for 
376 tubes. The distance l)ctwe<'n tube-shcclB to be 6 feet 5f 
inches; the tubes will be spaced ^J inches, center to center, 
vertieatly and horizontally. 

The back tnbe-aheets to be g Inch thick ; the front tube-sheets 
and heads, and the backs of the single-ended boilers are to be | 
inch thick. 

Both heads will be curved to a radius of 34 inches at the 
top. They will be Hange<l inward at the boiler shells, and 
the front heads will be flanged outward at the furnaces. The 
heads are to be connected to the shell by double staggered- 
riveting, and to the furnace-flues by single-riveting. The 
lower parts of the bark heads of the single-ended boilers are 
to be l>ent to tlie angle shown in the drawings. The pieces 
forming the heads to be butted and strapped, as shown in the 
drawings. 



BACK CONNECTIONS AND STAY-UOJ.TS. 

The back connections wili be formed by plales inclined 
from each otber in tlie double-ended boilers, and from the 
back head in the Bingle-eude<I boilent. The plates at the 
i:<idc3 and backs of the back connections to be ^ inch thick. 
The connections will be stayed to the shells of the boilers 
and to each other in the double-ended boilers, and to the back 
heads in the single-ended l>oilers, by sfeel stay-bolts If inches 
least diameter, spaced 8 inches vertieally and horizontally, 
screwed in to sheets and fitte<l with nuts. These stay-bolts 
will be carried as low as the form of the surfaces will permit, 
and below that point on the bottom of each connection will 
be riveted two stiffcning-angles 2 inches by 2J inches. 

Each connection will be supported as shown on drawings. 

STAY-DOMES. 

There will be stay-domes on tube-sheets of same thickness 
as tube-sheela. Those on the outer side of wing- furnaces will 
be hemispherical in form, and those betiveeu the wing-furnaces 
to be semi-cylindrical in one section anduval in the other, aud 
secured to the front head by braces, as shown on drawings, 

HEEL-PLATES. 

Above the upper row of screw stay-bolts there will be 
double heel-braces of the same diameter or cross-section as the 
stay-bolts, aa shown in drawings. 

MAN-iIOLE.S AND PLATES. 

The upper man-hole tubeopcning into the steam space of each 
boiler will be madeof cast-steel, and double-riveled to the boiler- 
siiell; theouter portion of man-hole tulie to be flanged outward, 
aud provided witli & cover properly tittetl and secui-ed by 
Iwlts pas.«iug through ttange and cover. The man-hole to 
give a clear oijening of 12 inches by 15 inches. There will be 
three man-liules above the furnaces in the front of each suh^q^- 
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ended boiler, anil at both ends of each double-ended boiler; 
also, one man-liole in each head of the double-ended boilers in 
the space Wtween the wing and center furuace and below 
their centers, these holes to be diagonally opposite to each 
other; in the single-ended boilers there will be two man-holes 
below the furnaces, one either side of the center furnace. These 
man-holes to be 12 inches by 15 inches in the clear, provided 
with stiifening-rings; those above the furnaces will have the 
stiffen ing-rings inside of the boilers, of rectangular section, and 
riveted to the boilpra by rivets with counter-sunk hcsuls on the 
inside of boilers ; those below the furnaces will have the stifFen- 
ing-rings on the outside, with an extension forming washers 
for the ungle-braces attached to tlie shell, as shown in the 
drawings. The man-hole plates to be made of caHt-sfeel, with 
proper bolts, nuts, and clamps. Suitable hand-holes and plates 
to be fitted at backs of single-ended boilers. 

PtJENACE FROXTS. 

The furnace fronts are to be made with a channel-iron 

frame, covered with wrought-iron plates J inch thick on the 

inside and ^ inch thick on the outside, botli plates to be suit^ 

ably perforated for air entry, if so directed. 

FtmXACB DOOBS, 
The furnace doors (o be of wrought iron ^ inch thick, and 
flanged 1 inch deep ; each to be fitted with a perforated 
wrought-iron inner-plat«, and to be provided with wrought-iron 
hinges, catches, and air-regulators on the outside of door. On 
each side of the furnace door there will be a small opening to 
admit a 5li(«-bar; this ojtening to have a binged-cover over 
outer plate. 

ASH-PAN DOORS. 

The ash-pan doors are to be of wrought iron | inch thick, 

flanged 1 incli deep, and fitted and secured to place so as to 

thorougiily close the ash-[>ans. Suitable wrought-irou handles^ 
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ratflies and hooks for liaiidlln^ and susjxinding tliem od the 
front of connection-doors wlieii not in use, will be fitted. 

FRONT COSSECTIOSS ASD UiTAKES. 

The front connections and nptakes will be made with 
double-shell of iron secured to channel iron frames 2i x 1 J 
inches. The inner plate will be about 6 pounds per square 
foot, and the outer plate 4 pounds per square foot, and the 
space between the plates filled with an approved non-con- 
ducting material. The conuoctiona will have a cross-section 
not less than the cross-section through the tubes. The connec- 
tions and uptakes will pass through the protective deck and 
connect with snioke-pi|K«. 

The uptakes of all boilers to be so arranged as to keep the 
gases of each boiler separate up to the level of the armor- 
bars. Above thb the gases of the single-ended boilers are to 
have separate compartments until they reach their own divis- 
ions of the smoke pipe. 

DAMPERS. 

There is to be a dam|>er for each Iwiler, above the armor- 
bard and resting on them when closed. Tliey are to be made 
in two thicknesses of wrought-iron, not less than 4 jxiunds 
per square foot. The two parts to be separate<l by channel 
irons and thimbles, and secured by rivets. The dampers to be 
fitted as directed and to be worked from the fire-rooms by ap- 
proved mechanism so that they may be held in any position. 

CONNECTION IKWRS. 

There will be a connection door fitted for each nest of tnl>es, 
provided with wronght-iron hinges, handles, and catches. 
Thev will be mide with double shell, the outer plate ^ inch 
thick, flanged 1 inch; and the inner plate A inch, flanged 2 
inches deep ; the space in the doors to be filleti by an aiiproved 
non-conducting material. 



A shield of Iron J inch thick will be secured to the outer 
shell at a diistanoe ol' 1 inch from it, o[ieti at top aud bottom, 
to allow a circidation of air. 

SMOKE-PIPES. 

Tliere will be two smoke-pipes; one for the for^vard boilers 
having a cross area of 39 square feet, and one for tlie after 
group of boilers having an area of 58 J square feet. The after 
pipe is to be divided by partitions of iron No, 8 B, W. G., so 
as to form three compartments, one for the after double-ended 
boilers, and one each for the singie-euded boilers; the cross 
section of these compartments to be in proportion to the grate 
surface of their l>oilers. The pipes will be flat-sided witli semi- 
circular ends; the distance between the sides of the forward 
pipe being 4 feet, and of the affer pipe 6 feet. The height 
of smoke-pipe above the grates of center furnaces tobe60feet. 
The lower sheets of pipes are to be of wroughl>-iron plates No. 
7 B. W. G., and the upper sheets No. 8 B. W. G. All joints 
are to be butted with straps on the outside. 

The pipes are to Iks surrounded by jackets throughout their 
lengtJis, leaving an annular space of at least '6 inches. The 
jackets to be of wrought-iron J inch thick, and to be covered 
by hoods with sufficient space for the escape of hot air. The 
jackets are also to be made with strapped butt-joints. The 
pipes are to be provided with stays, eyes and shackles, and are 
to be supported in such a manner as to relieve the uptakes of 
their weight. The pipes will be stayed inside in an approved 
manner. A pivoted cover will be fitted in the forwanl pipe, 
and one iu the larger compartment of the after pipe. Light 
movable covers to be fitted in the smaller compartments of the 
after pipe. The covers to Iw as near as possible to the tops 
of pi))es without showing above them when open. Drain- 
troughs to be fitted below the covers so as to catch all water 
passing them when closed, with drain-pipes leading where 
directed. Each pivoted cover to i>e worketl by approved 
mechanism from deck. A permanent ladder, reaching to the 
top of each pipe, to be fitted as directed. 



Kach iloiible-euded buller will rest in tliree, and each siugle- 
en()e«l boiler ii] two saddles, wliicli are lo be built in and form 
part of the hill). The boilers are to be secured by double- 
angle irons riveted to boilers and saddles. 



STEAM-DRUMS. 



There will be three steam-tlrnms, secured in the upper 
spandrels between the boilers, as shown in the drawings, and 
of about the following dimensions, viz: 

One 3 feet diameter and 5 feet 2 inches long. 

Oue 3 feet diameter and 12 feet 3 inches long. 

One 3 feet 3 inches diameter and 9 feet long. 

The shells of drums to be J Inch thick and the heads | inch 
thick. Longitudinal seams to be double-strapped and double- 
riveted, Circumffrential seams to be lapped and double- 
riveted. Heads to be braced by stay-rotls or gussets, as di- 
rected, and have flanges for connecting stcani-pipes and man- 
hole plates, aa shown in drawings. 

DRY-PIPES. 

Each boiler is to have a properly perforate*.!, tinued-brass 
dry-pipe, closed at the internal end, of the same diameter as 
the steam-pipe with which it is connected. It is to be placed 
as high as possible, and extend nearly the length of the boiler. 
The upper surface is to be pierced witii holes f inch diameter, 
spaced equidistant, their aggregiite area to be twit-c the cross- 
section of the pipe. 

cnicu latixo-pljvtes. 

Circulating-platesof wrought iron will be fitted in the boilers 
as directed!. 



After the boilers are In place in the vessel, and have been 
tested under steam, their shells and fronts are to be covered 



with asl>eHtos quilting containing a. liim' of hair-felt 1^ iudits 
thick, or witli otiier approved material, wbicli will be protected 
by It galvanized iron covering, the joints of which will lie 
lapped and bolted. The iron to be painted with two coats 
of brown zinc and oil. 

SAFETY-VALVES. 

There will be two automatic spring safety-valves for each 
double-ended Imiler, and one for each single-ended boiler; the 
valves to be adapted to a maximum pressure of 100 j>ounda 
per gauge and fitted with proper levers and approved mechan- 
ism for working from fire-rooms; valve-openings to be 6 
incht'S in diameter. 

The chests, valves, and stems are to be of comjiositioD. The 
seats of nickel, and raised at least J indi alwve bottom of chest. 

The chests of valves for single-ended, and one of the valve- 
cheats for the double-ended twilers, are to be bolted to a flange 
on boiler stop-valve; the other valve-chests of double-end<xl 
Ixiilers to be lilted to the boiler-shells, as shown in thedraw- 
ings. The chests will also be connected byc«j)pcr pipes to 
the escape-pipes, one on either side of each smoke-pipe. 

The escape-pi|)es will Ite of copper, and will extend to the 
top of smoke-pipes. 

SENTISEL-VALVES. 
There will Ite a sentinel- valve of one-half square inch in 
area attachetl to each boiler where directetl, the valve to be 
fitted with movable weight and notched lever, weighted to 
close tightly against a boiler pressure of 150 pounds per square 
inch. 

WATEK-GADGES. 

Each Imiler is to be provided with two composition water- 
gauges, each carrying a glass 1 6 inches in exposed length, and 
with outside pipe connections to top and bottom of boiler, not 
less than 1| inches inside diameter, with projection and recess 
at joints to prevent packing closing the opening. 
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There shall also be four gauge-cocks on caeli boiler, placed 
4 inches ajtart, the lowest cock to be placed 4 inches below 
the highest heating surface of the boiler. 

In addition to tlic above water-gauges, one composition 
water-gauge with 16-inch glass is to l>e placed on each double- 
ended boiler, on the end op])osite to that having the gaug&- 
cocks an<l two ^rlasa gauges. The bottoms of gauge-glasses to 
be 1 inch below the highest heating surface. 

The glass gauges aud the columns for the cocks will be in- 
dependent of each other. 

1 he cooks will be supplied with drii>-pans and drain-pi[>es. 

STEAM-WHISTLE. 

A comjjosition steam -whistle, the bell of 6 inches diameter, 
is to be plaee<l forward of the forward smoke-pi[)e, well above 
the level of the dcek-awings, and connected to the main and 
auxiliary steam- pi [les by a chopper pipe having at its lower end 
a valve of appropriate size and kind, and a working-valve at 
its upper end. 

BOILER STOP-VALVES. 

Each boiler is to have a connMsitlou stoj)-valve chamber 
placed on the boiler, as shown in dniwings, or where directed, 
UDitc<I with the boiler and dry -pipes by flanges of suitable size 
and thickness, and having, on its side or bottom, a nozzle under 
the valve, with suitable oi>enings aud Hanges for safety-valve 
and auxiliary fitop-valvc cliamber. 

The st<)p- valve s of single-ended boilers to have the auxiliary 
6to{>-valves conrecLed, as shown in tlie drawings. 

The flanges on nozzles on double-ended boilers for connect- 
ing auxiliary stop-valve to be closed by blank-ilauges. 

Safety-valves are to be connected with the main stop-valves 
of all boilers. The stop valve-<'!iamber8 fiir the double-ended 
Itoilers are tohavco)>cningsfor steam, 10 inches diameter, and 
those for the singlc-ende<l boilers to have openings 7 inches 
<liametcr. Each valve to be fitted with a stem to turn indc- 



with suitable valves at cacli end of pijM!. One oftlie valves 
in each engiuc-rooiu to be oixiraled from the working plat- 
form. 

CHECK -VALVES. 

Eacli Ixfiler is to have two sets of check-valves ; one sot for 
the rouin feed and one sot for tlie auxiliary feed, each with 
sopnrate pipes. 

The valve;! are to l>e 2J inches in diameter, having out- 
side screw-threads on their stems; chambers, valves, hand- 
wheels and stems are to be made of comjxeitioii. 

There will be two check-valves for the main feed system 
and two for the auxiliary feed system for each double-ende<l 
Iwiler; and one valve for the main and one for the auxiliary 
feed system for each single-ended boiler, to lie connected to 
boilers as shown in the drawings or where dii-ected. 

All ehcck-valves to have internal [Hpes, to direct the water 
downward after it enters tlie boilers. 

IIYDHOKISETER. 

There will be connected to each boiler a Weir's Hydro- 
kineter or other approved appliance for circulating tlie ivater 
in the boiler while raising steam ; proper connection being 
made to auxiliary 8team-pi[>c. 

nOILER ]iRAI\-COCKS. 

TJiere will be two drain-cocks of li inches diameter of 
opening fitted to each end of the double-ended boilers, and 
one to the after end of each single-ended Iwiler. 



Tlio stcani-pi]K.'S leading from Rtoi>-valves of double-ended 
boilei-s to dnims will be tlj inches internal diameter, and from 
single-cndod Iwilers to drum 6^ inches internal diiimetor; 
]Ml>Ls leading from drum of forward double-ended boikra <» 
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the maiD steam-pipe iu engine-room to be 13f inches interunl 
(linmeter; piitc^ leading from drum of after doulile-ended 
boilers to be 13 j incites, and from drum of sinele-euded boil- 
ers to be 9J inches. These pipes will be of these diametera 
to the junction of the pipes of the double-ended and aingle- 
ended-boiler drums ; from this point to the steam-uipes iu the 
engine-room, the pipe will be 16J inches iuternal aiamettr, 

The steam-pipes iu the engine-rooms to be 15 inches inter- 
nal diameter. 

These pipes to lead as shown in the drawings aud have a 
suitable stop-valve on each pipe in forward engine-room close 
to forward bulkhead, and a valve of approved design in pipe 
leading to after engine; also, a valve, not showu In draw- 
ing, to bo placed in cross-pipe between starboard and port 
main steam-pipes; these valves to be operated from deck. 
T branches connecting these pipes with drums and with each 
other to be of suitable size, aud have flanges of proper width 
and thickness. 

These pipes are to be of copper, and the several sections are 
to be united to each other antfto the drums, separators, and 
valve-chambers by composition flauges of suitable size and 
thickness, riveted on and properly brazed. 

PIPE-CLOTHISG. 

All main and auxiliary stcam-pi|>es, exhaust-pipes where 
directed, the separators, and all steara-valves are to be clothed 
with an approved nou-«onductiug material covered with can- 
vas, in double thickness, well painted. The covering to be 
secured to bulkheads where pl|>es pass through them. The 
pij)es also to be covered with black-walnut lagging with brass 
bands where direete<I. 

PIPES THROUGH liULKHEADS. 

All pipes where they pa.'ss through water-tight bulkhoads 
will be ]>rovIded with stuffing boxes, or made tight in other 
approved manner. 
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BrX>lV-VALVES. 

Tlierewill be one surface blow-valve and one bottom blow- 
valve for each l«>iler. The bottom blow-valves for the double- 
ended boilers to be 4 inches in diameter, and the surface blow- 
valves 2 inches in diameter; the bottom blow-valves for the 
single-ended boilers to be 2f inclies, and the surface blow- 
valves I J inches in diameter. 

The l>ottom blow-valves to have internal pipes leading 
toward the bottom of boilers; the surface blow-valves to have 
pipes leading to the centers of boilers, with openings of pipes 
abont one inch above the highest heating surface. 

These valves are to be connected by suitable seamless cop- 
per pii>es to the sea-valves. 

SEPARATORS. 

Two 8e|>arators of approved kind are to be located in the 
after fire-room, as shown in drawings, onetol>e connected in 
the steam-pipe coming from the boilers in the forward com- 
partment, and tlie other tu tlie pipe from the boilers of the 
after compartment. 

The separators to be of suitable dimensions and proportion 
to the area of steam-pipes connected with them. There will 
be a glais water-gauge at the bottom of each, 16 inches in 
exposed length of glass; and an automatic trap of approved 
iwtteru, with dlscluirge to feed-tank or where directetl. 

FLCIOR-rLATES. 

The fire-rooms, with the passages leading to them, are to be 
floorwl with wrought-iron plates having corrugations ou the 
upper surface, with proper ledges and drain holes. 

Thev are to be not less than ^ inch thick, aud be made e;isilv 
removable. 

IlLOWEB-S. 

The tire-rooms are to be su])p]ied with air by means of 
blowers, two for each fire-room. Each blower ^s,\R.V«;^wi'ea. 
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There will be an approved ash-lioisting engine for eadi fire- 
room, of suitable dimeaslons of cylinder to noist 150 pounds 
with '2U pounda steam-pressure. They will be fitted with all 
necessary connections, including whip, and a suitable brake to 
control the drum. 

AIR-TIGHT FrilE-ROOMF. 

Supplemental bulkheads and ceilings of galvanized iron 
No. 12 B, W. G. are to be fitted in the fire-rooms, where 
directed, for the purpose of reducing the capacity of the space 
to be put under air pressure. 

All permanent and temporary joints and aeams are to be 
made perfectly air-tight. The ceilings to be made movable 
beneath the hatches. The vertical portions to be provided 
with openings, where passage-ways are required, with suitable 
means for closing them, 

SAMNOJIETER POTS, 

There is to be a salinometer pot of approved pattern con- 
nected with each boiler, fitted in an accessible position. 

BOILER TEST. 

Before the boilei-s are placed in the vessel they will be 
teste<l under a pressure of 150 pounds hy gauge. This press- 
ure is to l>e obtained by the application of heat to water within 
the boilers, filling the boilers quite full. After a satisfactory 
test, the boilers are to be {minted on the outside with two coats 
of brown zinc paint. 

PBEI>-Pn'ES. 

The main feed-pipes for the double-endetl boilers are to be 
ma<le of seamless brass tubes, 6 inches internal diameter ; and 
for the single-ende<l boilers they will be 3J inches internal 
diameter, and in sections not exceeding 12 feet in length. 
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The branches leading from the maiu pipes to the valves to 
be of cop(»er or of brass, as may be directed, of the same 
thickness, and 2^ indies internal diameter. 

All elbows, tees, and flanges, are to be of composition. 
The several sections are to have flanges riveted to their ends 
and brazed. All flanges to l>e unitetl by bolts and nuts made 
of Tobin's mc tal. 

Suitable provision for the expansion of these pipes will be 
supplied, 

TESTS OP MATERIAL. 

All material used in the construction of tlie boilers, connect- 
ing-rods, crank-shafts, line, thrust, and propeller shafling will 
be tested in accordance with the "Instructions to Inspectors;" 
a copy of which is ap[>ended to these specifications, 

DUPLICATE PIECES. 

All du|>Iicate pieces are to l>e finished and fittetl ready for 
use. Tliey are to be as follows, viz: 

One set of valves and springs for each steam-pump. 

One seat, with guards and bolts comjilete for receiving 
valves and one for delivery valves of air-pump. 

One-lialf set of foilower-lHilts and nuts for each steam pis- 
ton, and one-half set for each air-pump piston. 

One set of brasses for each crank-shaft journal. 

One set of brasses for each crank-pin and cross-head journal. 

One brass slipper for each cross-head. 

One set of brasses for each thrusf^bearing. 

Two hundred con denser- tubes packed in boxes. 

One hundred 8tay-tul>es, threaded to fit threads in tulw- 
elicets, and 300 plain I>oiler-tnt>es, swelled at one end and 
anncidwl. The ends of stay-tulxs to l>e wrapped in canvas, 
AH boiler-tul>ea to be securely stowed iu racks, or as directed. 

One hundred 8tay-tul)e nuts. 

One sjiare basket for each Macomb's strainer. 

One-eighth of a set of grate-bars. 
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All duplicate pieces not of bra9!i, to be painted with three 
coats of wliite lead and oil, and well lasiied in tarred canvas, 
with the name marked with black paint on the outside. 

Brass pieces to be marked or stamped. 

OIL-TASKfi, CAKS, ETC. 

An oil-tank of iron | of an inch thick, to be divided by bulk- 
heads at right angles to each other, making four separate com- 
partments with an aggregate capacity of 1,000 gallons, to be 
well secured in oil store-roora, with facilities for filling from 
deck above. 

Each compartment of tank to have a man-hole near the top, 
clowd by a plale. and a locked cock for drawing oil. 

Two copper oil-tanks each of 16 gallons capacity, and two 
copper oil-tanks each of 6 gallons capacity, with lids, drip- pans, 
and locked brass cock fitted to each tank, to be properly se- 
cured in each engine-room. 

An iron tallow-tank of 100 pounds capacity, fitted with 
liinge<l cover, to be placed where directed. 

IKSTBIMENTH, TOOLK, ETC. 
Eiglit Thompson indicators of standard size, of the latest 
pattern made by the American Steam-Gauge Company, 
each to !»e fitted with two springs, one graduated to a scale of 
40 pounds to the inch, and one to a scale of 16 pounds to the 
inch, with pro|>er attachments of finished brass, are to be fur- 
ni^hc<1 ready fitted ; also, an extra cock -attachment for each 
iudicator. 

Each indicator stand-pipe is to be connected separately, and 
with but one end of each maiucylinder, by apipe 1 inch diam- 
eter, having acock of equal area of ojwning. 

Two sets of instruments with proper attachments, each in- 
stmment in its own case, which will be of brass, as follows, 
viz: 

One Thane's improved spring steam-gauge. 

One Lane's improved spring com pound -gauge. 

One Lane's improve<l spring vacuum-gauge. 
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One coiitiuiious counter, with positive motion to register 
fiom 1 to 1,000,000. 

One eight-day clock, with second-hand. 

Faces of all spring-gauges and clocks to be at least 8^ inch«a 
diameter. 

One mercurial vacnum-gange to be attached immediately 
to condenser. 

The above list to be considered as one set. 

There will be 10 Lane's improved steam-gauges, one for 
each single-ended boiler, and two foreach double-ended boiler; 
with SJ-inch face, aud graduated to 150 pounds. 

Each gauge will be properly secured in fire-room and 
have an independent connection to its boiler. 

Eight thermometers, one for each hot-well or feed-tank ; 
one in each outboard delivery-pipe ; one for each injection and 
one for each steam- pipe cloee to the enginet to be made per- 
manent fixtures with tiieir stems and bulbs protected by brass 
covers; also, two spare steam-thermometers, two spare water- 
thermometeiB, and one standard ized-thermometer in suitable 
case. 

An engine-room telegraph of approved pattern, with reply- 
gougs and the number of dials that may be found necessary, 
to be supplied and fitted for each pair of engines. 

Approved devices will be supplied to put engine-rooms and 
fire- rooms in commuuic-ntion. 

Two complete sets of fire-irons for each fire-room with suit- 
able racks for stowing. 

I^azy-bars for each furnace to be fitted in place. 

One set of wrenches complete for each engine, to be fitted 
to all the nuts, finishe<l and marked with size and placed in 
iron racks. 

Wrenches for all nuts ofbolts, 2 inches diameter and over, 
to Ite box wrenches, where such can be iised. 

One pair of taps on rod, ibr tapping front and back tube- 
sheets at one operation. This to be a duplicate of (he tool 
used in originally tapping the sheets, and to be packed so as to 
be perfectly protectfMl from injury. 
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KECURIXO CRASK-SHAFT ASD CRANK-PIN BRASSE3. 

The top and bottom li)>3 of crank-pin brasses will be secured 
to connecting-rod ends or caps, each by two 1 J-inch wrouclit- 
iron tap-bolts, tapped into lips of brasses near each end. The 
heads of these bolts to be recessed into rods or caps and secured 
by set siTeM-a, The lips of crank-shaft braiwes will also be 
secured in an approved manner to prevent the brasses closing 
in when heated. 

ACXIIJARY EXHAUST TO EBCAPE-PIPES, 

When the auxiliary exhaust-main b connected to the escape- 
pipGc, it will have two stop-valves close together for each 
connef^ion. 

ASH-SPRINKLERS. 

There will be on athwart-ship bulkheads of fire-rooms, 
opposite each boiler, about 4 feet from floor, a brass noziile 
with universal joint, with valve and sea connections for wetting 
ashes. This to be of approved design, and to bu secured 
alongside bulkhea<l when hot in use. 

SCHEDULE OP COPPER AND BRASS PIPES. 

(y«mber, refer to B. W. G.) 

Main steam-pipes, J6J inches diameter, No. 3. 
Main sieam-pipea, 15 inches diameter, No, 4, 
ilain steam-pipes, 13J inches diameter. No. 4. 
Alain steam-pi[>es, 9J inches, diameter. No. 6. 
Auxiliary' steam-pi|)es. No. 10. 
Air-pump dischai^. No. ft. 
Outboard delivery pi|)e, No, 8. 
Circulating pump-suctions and dischargi-. No. S. 
Bilge-suction, (auxiliary,) No. 11. 
Blow-pipes, No. 7. 
Slain exhaust-pipes, No. o. 
Main and auxiliary feed-pump delivery, No. 10. 
Main and auxiliary fccd-pump sucttou, No. 11. 
Jet injection. No. 16. 

AVaste steani-pJiics and auxiliary exhausts. No. 12. 
B. [2242] 



Dry-pii>cs, No. 14. 

All OGuds are to be made one gauge thicker than straight 
part of pi)>e. 

All tee-piec€s for brass pipes to be corapositioii. 
Expansion-joints are to ije fitted to pipes wherever required. 

MATEBUIJ^ AHD WORKMANSHIP. 

All materials used in the construction of the machinery are 
to be of the I)est quality. The iron castings to be made of the 
beet pig-iron (not scrap); the brass castings to be made of new 
materials of best quality. , 

For all journal-boxes and guide-giba the conipoaition to be 
by weight : 6 parts copper, 1 part of tin, and ^ of one part of 
zinc. Where Tobin's metal is speciHed, the composition to be 
68.22 parts copi)er, 39.48 parts zinc, and 2.30 parts tin. For 
other brass work the composition is to be 88 parts copper, 10 
parts of tin, and 2 parts uf zinc. 

All iron castings to be smooth and true to form, and before 
being painted to be well cleansed of sand and scale, and all fins 
and roughness removed. All boiler-plates to be thoroughly 
cleansed of oxide-of-iron scale. 

Brass castings to be soutid, smooth, and true. 

No imi>erfect casting or unsound forcing will be used if 
the imperfection alfects the strength or, to a marke<l degree, its 
sightliness. 

All steam, exhaust, and other pi|K« leading to and from steer- 
ing and other engines, distillers, and pumps, are to be of suffi- 
cient size for their rcs[)ective objects, and to have exjmnsion- 
jotnts where direc^ted. 

All copper ))ipes, not seamless drawn, are to be brazed; and 
all copper pipes are to have composition flanges riveted on, 
calke<l on both sides and brazed. All pijK's not otherwise 
8|>ecified to Iw of copper, and all pipes beneath floor-platcs to 
Im! connected by forged bolts and nuts of Tobin's metal. 

All nutson n>ugh castings to fit facings raised above thesurface. 

All \}\]yfH Itencatli floor-plates to be covorc<l as directed, 
and care taken that they do not come in contact with the 
])late9< or frames of hull. 



Tlie work to l>e in every respect of the first quality and 
executed in a workmanlike and sulratantial manner. 

All flanges to be faced and grooved. 

All bott^liolea in permanently fixed parts to be reamed; 
and tlic botly of the bolts to be finished to fit them snugly. 

All threads on bolls to correspond to the nnvy standanl. 

AH brasses to fit loosely between collars of shafting. 

All cm:ks communicating with vacuum spaces to have l>ot- 
tom of shell cast in ; and to have the plug packed by means 
of a stuffing-box and follower. 

All nuts oil moving parts and on pilIow-block.s to be thor- 
oughly secured with keepers, pins, or steel set-screws. 

All brasses or journals to be properly channeled for the 
proper distribution of oil. 

All flanges coupled together to be faced, and edges made 
fair with each other. 

Metallic packing for stuffing-boxes to be such as may be 
approved. 

The cylinder-casings, condensers, and all tulx^ and pipes 
are to be tested for tightness Iwfore being placed in the ship. 

All engine work not fiuishal, to be primed with two coats 
of brown zinc and oil, and when placed in position on board the 
vessel will be painted with two coats of paint of approved color. 

The linc-ehafiing is to be painted, when in place, with two 
coats of white-lead and oil; and the boiler fronts with two 
coats of ]amp-bla(^k and oil. The smoke-pipes arc to be thor- 
oughly painted, Imthbeforeand after erection on board the vessel. 

All stcam-piijcs not lagged will be jiainted white; exhaust 
pipes, green; water supply pi^ws, red; and water dLschai^ 
pil)es, lead-color. 

All materiBls and jmrts of the machinery shall be carefully 
weighed by the contractor when ready to go on board the vessel, 
and a record of the weights tn detail liirnishcd to the Insjiector, 
certified to by him, and reporte<l to the Bureau of Steam 
Engineering. 

While the engines and l>oiIers are being completed, steam 
shall be raised in the boilers whenever requireil to teat *i«. 
connections, the working of ftW ^T\a o? ■CVv^ tosivcv •m\'^-»-'«' ■'^s^i. 
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boilers, and all anxiliaried. All expeuse of siioh preliraiuapy 
tests will be l>orne by the contractor. 

Auy portion of the work, whether partially op entirely 
completed, fouiiddefective, must be removed and satisfa«torily 
replared without extra charge. 

All drawings necessary during the progr»!8 of the work 
must be prepared by and at the expense of the contractor. 

Those which are merely developments of the official draw- 
ing and working plans in accordtince with the specifications 
will be subject to the approval of tlie Engineer- in -Chief, or of 
theIu9p€ctorofMachinery,as may be directed, before the work 
is ordered or commenced. All plans involving changes or 
mud ificat ions of the original drawings must be approved by 
the Engineer-in-Chief. A complete set of drawings of the 
machinery, as fitted, must be furnished by the contractor, 
certified to by the Inspector of Machinery, and forwarded to 
the Bureau of Steam Engineering immediately upon comple- 
tion of the work. 

A suitable office and draugh ting-room, properly fitted and 
heated for the use of the Inspector of Machinery and his as- 
sistants, during the building of the machinery, is to be fur- 
nished by the contractor. 

The contractors for the hull will supply the labor to fit '' e 
engine and \m\cT keelsons to the engines and boilers, and sim- 
ilarly for all auxiliaries. 

All parts of machinery and Imilers are to be secured in an 
approved manner to prevent displacement when the vessel is 
used for ramming. 

The engines, boilers, uptakes, and smoke-pipes ; all auxilia- 
ries, their piping and connections; ami all serk-valves, except 
the cutting of the holes for the same ; an<l all parts describetl 
in these specifications and the official drawings, are to be fitted 
complete to the ship by the engine contractors; and any part 
of the nnchinery or any article pertaining thereto, which 
may have been inadvertently omttte<l from thcife specifications 
or from the olfieial drawings, but which is necessary for the 
proper completion of the vessel, is to be supplied by the con- 
tractor, without extra charge. 



TESTS OF STEEL FOR CRUISERS. 

INSTRUCTIONS TO INSPECTORS. 

The foUowiuK rulea are preaoril.e.l, in onler to iiianre the fulfilliiiBiit 
of the clnuse of the art, of Coii);re)u of August 5, 1882 : " ^llt^h vewteU 
* * ' to l)«c<iiiHtrQot«<l of ateel of dompstio initmifaetiire, haviD); 
M near as may be a tenxile Htretij;th of uot leaa tlian sixty thonamid 
ponndH to the 8<]iiare iuch, ani] a dnctility in eight iuchea of not le«H 
than tweiity-livfl per ceutiiiii." 

I. All Hhip-phitei, beania, angles, rivets, holtfl.boili'r-iJlftteK, aiidBtays 
are to he inspected and tosteil at the plara of manufacture by a naval 
iusjHwtor of material, ami to be puuHeil by bim, subject to restrictions 
hereinaftei' nientiniiud, before acceptance by the shipbnildors, wliether 
Uovemmentor ptlvnte, forincoi'jioration into aaiil vessels. 

II. Every plate, beam, and an^ie supplied for tliese vessels is to l>e 
clearly and indelibly Hlnniped in two plaeert and with two separate 
bramU: 1st, with that of tbe maker, which nliall distingnish the name 
of the nianufactiiry or company; I'd, with the regulation brand of the 
naval inspeutur of material. The tatter not tu lie stampoil ujion any of 
the alKtve-iiieiitioucd material until it shall have passed an inspection 
for surface or other defects of manufacture, and tlio physical It-sts have 
lieen aeceptuil by the insiwctor and have lieen stamped nith the niftker'H 

In casoof Hmall articles pasecd in bulk the a Iwve -mentioned brivuds 
shall l>e njiplied to the lK>King or packing material uf the objects. 

Ko steel material to lie ri-ceivod at the building-yards, for incorpora- 
tion into vessels, except it bear, either npon its Hurface or that of its 
packingH, both of these brands as evidence that it has passed the uecvs- 
sary government iuitjiection. 

III. Tlieweight of all platOR,heanis, angles, &c., must be obtained by 
the Inspector of Materia! Ireforc delivery. 

Plates of l'2i Ills, jier si[uare foot or less, and atripa and bars of 6 lbs. 
per linear foot or less, may lie accejited if the weights vary between 3 
per cent, above and 5 per cent, below the Bpecilied weights. 

C61\ 
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All otiier platra ami slinpiM niny lie arreptetl if tlie weights vary be- 
tween the Bpecifleil weifjlits and j pet cent, lielow them. 

All plates Slid shapes not Tiehig within the limits here opeciticd niay 
be rejected. 



All material exct'jit lioiler-plules should lie tested by lieat8,BS followsr 
A spMiiiieD itigot ot Muom shall be selected and rolletl Into a plat* or 
bar and teitt pieces cut therefrom; proridetl, always, that the t««t 
]>iece8 shall have received uo more working than that which the fin- 
ished material from the liest would receive, 

Funr test pieces of the form shown in Fig. I, for plates (sqnare or 
ronuil, in condition as finished at the rolls, may be nsed for the tests 
of shapes), sliall be made ami tested for each heat. 
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snIHcient to prevent failui 

The test pieces must nut 
to lie annealed. 

Each ipNt piece shall be submitted ti 
breaks, in a machine of approved char 

The initial stress to be 3tMKXI lbs. ]<er square inch. 

The first load [o be kept in continuims action fur ui: 

An ol>servation to be made of the corresponding elongatio 
iijiou tile original length uf tj iuches. 

The stress then to be increased slowly until the principal elastic 
limit is determined, after which additional luada will Ije added at 
intervals of time nearly as possiblo ei)ual, and separated by half a 
minute; the loads to produce an increase of stress of 5,(XX) lbs. per 
square inchof original secliim of the test piece until the stress is about 
iiO,lKK) Ills. )ier siinnre inch of original section, when increments of 
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These teat pieces mnst not have their sheared sides rounded off: tlie 
only treatinent permitted being the taking off the sharpness of the 
edges with a fine file. 

InapectuTs may ceqiiire a cold beudiug test when coueiiterod neces- 
sary. 

V. An);te-haTs are to lie subject to the following additional teats : 
A piece cut front one har in twenty to be opened out Hat, wliile cold, 
nnder the bnmniei; a piece out from another liar iu the aame lot sliall 
be closed until the two aides touch while cold. 

Bulband T-bnrsare to be submitted to a closing test similar to that 
presoribeil for angle-bars. 

Bars submitted to these testa inuat ahow neither cracks, clifts, uor 
flaws. 

Each 1,000 lbs. of riveta from the same heat of metal shall consti- 
tute a lot, and be accompanied by two sample bars, each 18 inches 
long, for tensile teat. These samples for tensile test shall be out from 
the bars from which the lot of rivets is made, and be stamped with a 
number which shall also be placed on each box or package of that lot. 

Tbeee samples to be subject to the same tensile test as that required 
for the plates. 

The lot of rivets f^om which thia snmple bar does not fulfill the 
Tei|uirement8 of tensile strength and elougation reiiuired for jilatea, 
is to be rejected. 

From each lot, six rivets are to be taken at random and submitted 
to the following tests, two rivets to be used for each test: 

1. Two rivets to be Hattened out cold, under the hammer, to the 
thickness of one-half the diameter without showing crocks or Haws. 

2. The rivets to be flattened out hot, under the hammer, to a thick- 
ness one-third the diameter, without allowing cracka or flaws. 

S. Two rivets to be bent cold into the form of a hook with parallel 
sides, without showing cracks or flaws. 

HOll.KIt MATERIAI., 

Two tensile teat pieces shall bo cut from each plate rolled for boilers, 
and one quenching test piece, which shall be tested as before deacrilied, 
exce|it that in the tensile-test, the initial stress may be 25,000 lbs. tu 
the square inch. 



The liinitB of Btrength for all plates, braces, stay s, anglea, aud T-bkra 
•hall lie as follows : 

The ductility Id 8 inohee mast not be lees tbau 25 per centum, and the 
ultimate teusile strength must not be less than 57,000 lbs, aud not more 
than 63, IX)01ba.,andiiosinglepiecemuBtshowa less teusilestien^h than 
57,000 lbs. to the square inch, except plates foe flanging and those used 
In the construction of the furnaces, which will have an ultimate tensile 
strength of not less than 50,000 anil of not more than 55,000 lbs., and 
a ductility in S inches of not leas than 29 per cent. 

No Meel for boilers which is to be worhed at a heat or to be an- 
nealed after working in the boiler-shops, shall be- annealed at the 

The acceptance of material under these tests will not relieve the 
contractor from the neceeeity of making good any material wbicb fails 
in working or may be rejected by the Inspector. 

TEST OF HOLLOW STEEL SHAFTS. 

1. Each length of rongh-forged shaft should have a piece cut tiom 
it, at that end which was uppermost in the ingot, of suflioiunC siite to 
allow the removal of specimens for teusile-test, parallel with the axis 
of the shaft, having a measured length of 4 inches between reference 
marks and of 1 square inch sectional area when finished. 

2. From the piece so removed, four test pieces shall be taken, two at 
circumference of finished diameter and two a( ) radius from center. 
These pieces to be broken in a machine of approved character under 
the same conditions as prescribed for " Tests nl Steel for Cruisers." 

3. The nlliiuate tensile strength of the four pieces must bo within 
the limits of 26 mid 30 tons (of 2,210 lbs.) per siiuarc inch, and that of 
no single piece may full below 25 tons. Pieces showing greater tensile 
strength than 30 tons will bearccpted, provided the required ductility 
and other tests are satisfied. 

The ductility of iio piece at outer radius may be less than 20 per 
cent., and that of no piece nt itmer radius less than 16 per cent, in the 
measured length of i inches. 

4. Bars 4 inch thick, cut at the outer radius, must stand bending 
double to nn inuer diameter of IJ incliea after common quenching in 
water, from a low cherry-red temperatnre. 

5. PieccM cut from the rough-forged shaft for test may not be sub- 
jected to any siilwequent treatment or process. 

9. [•■"42) 
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6. Inipecton of eteel-sbaftinfc ahall have full facilities to iiBsure 
tbemeelves of the general good qaality of the metal anil of » satisfac- 
tory method of monafacture, and may reject my piece considered tt> 
be defective in qnalitf or fabricatioD without regard to the preacribed 
testa. 



